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INTRODUCTION
Over 100 federal regulatory agencies and sub-agencies collectively issue
more than 4,500 new regulations every year.} These rules govern virtually
every major aspect of contemporary life. Efficient and productive markets
depend on appropriate regulation of key sectors such as banking, securities,
communications, energy, and transportation. Government regulation also
helps secure vital public benefits by delivering food safety, environmental
quality, and investor and consumer protection. When taken together, the
federal government's health, safety, and environmental regulations yield up
to an estimated $250 billion to $1 trillion in benefits to the public each
year.2
Crafting government regulations imposes significant information
demands on regulatory agencies, from completing scientific, engineering,
and economic analyses to processing and responding to extensive public
comments. Information is vital for understanding complex problems,
identifying the need for regulation, and analyzing alternative regulatory
1. See John D. Graham, Presidential Management of the Regulatory State, Remarks
Prepared for Delivery to the National Economists Club (Mar. 7, 2002), available at
http://www.whitehouse.gov/omb/legislative/testimony/graham030702.htrnl (last visited May
14,2004).
2. See, e.g., OFFICE OF MANAGEMENT AND BUDGET (OMB), MAKING SENSE OF
REGULATION: 2001 REpORT TO CONGRESS ON THE COSTS AND BENEFITS OF REGUI.,ATIONS AND
UNFUNDED MANDATES ON STATE, LOCAL AND TRIBAL ENTITIES 3 (2001), available at
http://www.whitehouse.gov/omb/inforeg/costbenefitreport.pdf (fmding that "the cost of
social regulation ... ranged from approximately $150 billion to $230 billion per year" and
benefits "ranged from $250 billion per year to more than $1 trillion"); see also OMB,
INFORMING REGULATORY DECISIONS: 2003 REpORT TO CONGRESS ON THE COSTS AND
BENEFITS OF FEDERAL REGULATIONS AND UNFUNDED MANDATES ON STATE, LOCAL AND
TRIBAL ENTITIES 3 (2003), available at http://www.whitehouse.gov/omb/inforeg/2003_cost-
ben_fmalJpt.pdf [hereinafter INFORMING REGULATORY DECISIONS] (reviewing 107 major
regulations promulgated between 1992 and 2002 and estimatingannual benefits from $146
billion to $230 billion and annual costs from $36 billion to $42 'billion); OMB,
STIMULATING SMARTER REGULATION: 2002 REpORT TO CONGRESS ON THE COSTS AND
BENEFITS OF REGULATIONS AND UNFUNDED MANDATES ON STATE, LOCAL, AND TRIBAL
ENTITIES 39 (2002), available at http://www.whitehouse.gov/omb/inforeg/2002reporttocong
ress.pdf (estimating that annual costs for regulations promulgated between April 1, 1995 and
September 30,2001 are between $50 billion and $53 billion and annual benefits are between
$48 billion and $102 billion); Robert W. Hahn & Erin M. Laybum, Tracking the Value of
Regulation, 26 REG. MAG. 16, 16 (2003) (estimating the total annual cost of rules issued
between April 1995 and September 2001 at between $50 billion and $53 billion and the
benefits at between $48 billion and $102 billion),
designs. Electronic rulemaking, or e-rulemaking, offers the potential to
overcome some of the informational challenges associated with developing
regulations. E-rulemaking refers to the use of digital technologies in the
development and implementation of regulations. The use of these
technologies may help streamline and improve regulatory management,.
such as by helping agency staff retrieve and analyze vast quantities of
information from diverse sources. By taking better advantage of advances
in digital technologies, agencies may also increase the public's access to
and involvement in rulemaking.3
In recent years, agencies have constructed websites containing
rulemaking documents and have allowed the public to submit electronic
comments on proposed rules, thus making it easier for members of the
public to learn about and participate in the rulemaking process.4 The
Clinton Administration's National Performance Review encouraged
government agencies to explore new applications of information
technology (IT),5 and e-rulemaking has formed a major part of the Bush
Administration's e-government initiative.6 In 2003, the Bush
Administration launched a web portal designed to facilitate electronic filing
of public comments on proposed regulations (http://www.regulations.gov),
an accomplishment that represented the first phase of the Administration's
e-rulemaking strategy.7 In addition, the Office of Management and Budget
(OMB) has recently incorporated e-rulemaking into its own regulatory
review process, making all of its studies and de~isions accessible via the
Internet.8 Efforts such as these will almost certainly persist beyond the
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3. See Barbara H. Brandon & Robert D. Carlitz, Online Rulemaking and Other Tools
for Strengthening Our Civil Infrastructure, 54 ADMIN. L. REv. 1421, 1422 (2002); see also
Stephen Zavestoski & Stuart W. Shulman, The Internet and Environmental Decision
Making: An Introduction, 15 ORG. & ENV'T 323, 326 (2002); Stephen M. Johnson, The
Internet Changes Everything: Revolutionizing Public Participation and Access to
Government Information Through the Internet, 50 ADMIN. L. REv. 277, 282 (1998).
4. Brandon & Car1itz, supra note 3, at 1422 (describing "electronic docket rooms". and
"online policy dialogues" as two ways to increase public involvement in the policymaking
process).
5. See, e.g., NATIONAL PERFORMANCE REVIEW, IT03: DEVELOP INTEGRATED
ELECTRONIC ACCESS TO GOVERNMENT INFORMATION AND SERVICES, at http://govinfo.
library.unt.edu/npr/library/reports/it03.htrnl (last visited Apr. 4, 2004) [hereinafter IT03]
(urging agencies to put rulemaking dockets online).
6. See OMB, IMPLEMENTING TIlE PRESIDENT'S MANAGEMENT AGENDA FOR E-
GOVERNMENT 9,26 (2003), available at http://www.whitehouse.gov/omb/egovI2003egovst-
rat.pdf.
7. See Cindy Skrzycki, u.s. Opens Online Portal to Rulemaking: Web Site Invites
Wider Participation in the Regulatory Process, WASH. POST, Jan. 23, 2003, at E1.
8. See generally OMB, REGULATORY MATTERS, available at http://www.whitehouse.
gov/omb/inforeg/regpol.html (last visited Apr. 23, 2004) (providing links to rules currently
under review with the Office and notations of ex parte meetings); see also Memorandwri.
from John D. Graham, OIRA Administrator, to OIRA Staff (Oct. 18, 2001), availab/(Fat
http://www.whitehouse.gov/omb/inforeg/oiradisclosurememo-b.html (last visited Feb'.>-' Jf4';'i
2004). .... :<~, ::,;.;",'.~
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current administration, if for no reason other than the enactment of the E-
Government Act of 2002, which calls for federal agencies to use
information technologies in adjudicatory and rulemaking proceedings.9
In order to ensure that the growing interest in e-rulemaking leads to
effective and meaningful innovations, computer technologies will need to
be appropriately integrated into the institutional design of the federal
regulatory process. 10 Decisions about the design and implementation of
new technologies will therefore need to take into account the legal,
political, and managerial dimensions of the rulemaking process. In •
addition, to take full advantage of new technologies, existing institutional·
structures and rulemaking practices may themselves need to be
reconfigured. For these reasons, effective deployment of information to
assist with government rulemaking will require an integration of both
technological and institutional analysis.
In cooperation with the National Science Foundation's Digital
Government Program, the Regulatory Policy Program at Harvard
University initiated two major dialogues on the future direction for research
on e-rulemaking: one in Washington, D.C. in March, 2002, the other at
Harvard in January, 2003.11 These workshops brought together specialists
from the information sciences, law, social sciences, and public
management, as well as key regulatory officials from more than ten
different government agencies. The aim was to forge a forward-looking
research agenda needed ·to improve the rulemaking process through the
development and deployment of information technologies.
The workshop sessions elicited broad recognition from participants
about the significance of e-rulemaking as a new arena for research and
policy development. These sessions also helped build linkages across
research communities and connect researchers who are already beginning
to pursue new, interdisciplinary research on the role of IT in the rulemaking
process. This article summarizes the discussions that took place at the
Regulatory Policy Program's workshops and seeks to expand further the
community of researchers and policy analysts who can contribute to this
new area.
Part I of this Article details the rulemaking process, outlining the
procedures agencies must currently follow in developing new regulations
9. See E-Government Act of 2002, Pub. L. No. 107-347, § 206, 116 Stat. 2899,2915-
16 (2002) (codified at 44 U.S.c. § 3501 note) (requiring agencies to accept submissions
electronically, to the extent feasible, and to make electronic dockets available online).
10. See generally JANE E. FOUNTAIN, BUILDING THE VIRTUAL ST-ATE: INFORMATION
TECHNOLOGY AND INSTITUTIONAL CHANGE 31-43 (2001).
11. See Regulatory Policy Program, E-Rulemaking Resource Website, at http://www.e-
rulemaking.org (last visited Feb. 14, 2004) (providing information regarding e-rulemaking
workshops, including presentations and related materials).
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and highlighting some of the problems generally associated with
rulemaking. Part II considers ways that IT may be able to :improve. the
rulemaking process, as well as discusses some of the chief goals, choices,
and challenges associated with e-rulemaking. Part ill presents. a crbss-
disciplinary agenda for research intended to contribute to e-rulemaking's
long term potential for improving government regulation and enhancing the
management and legitimacy of the rulemaking process.
I. THE EMERGENCE OF E-RULEMAKING
Until about the middle of the twentieth century, regulatory agencies iIi
the United States frequently established regulatory policy by following
court-like procedures and deciding individual cases involving particular
regulated parties. 12 By adjudicating cases involving individual firms,
regulatory agencies would effectively establish new "rules," but they would
do so by creating precedents to guide other firms in the same industrial
sectors. 13 With the adoption in 1946 of the Administrative Procedure Act
(APA), however, Congress specifically authorized agencies to issue general
rules outside the context of individual case adjudication and even without
adhering to formal court-like procedures. 14 Although the APA still allowed
agencies to engage in adjudication and use formal processes, .it also
permitted agencies to use an informal rulemaking process, which required
little more than providing notice of proposed new rules and giving the
public an opportunity to comment on them. IS This meant that regulatory
12. See Todd D. Rakoff, The Choice Between Formal and Informal Modes of
Administrative Regulation, 52 ADMIN. L. REv. 159, 163 (2000) (explaining that most
regulation during the 1950s and 1960s was created through adjudicatory processes); see also
KENNETH CULP DAVIS & RICHARD J. PIERCE, JR., ADMINISTRATIVE LAW TREATISE § 1.6 (3d
ed. 1994) (noting that by the 1970s; agencies were increasingly making policy through
rulemaking rather than adjudication).
13. See Rakoff, supra note 12.
14. See Administrative Procedure Act, 5 U.S.C. § 553 (2000) (outlining the rulemaking
process including notice and comment procedure).
15. In order to issue a rule, a regulatory agency must simply: (1) publish a "[g]eneral
notice of proposed rule making ... in the Federal Register;" (2) "give interested persons an
opportunity to participate in the rule making through submission of written data, views, or
arguments;" and (3) "[a]fter consideration of the relevant matter presented, ... incorporate
in the rules adopted a concise general statement of their basis and purpose." Id. These three
basic steps provide the procedural contours of what has aptly become known as "notice-and..
comment" or informal rulemaking. Under notice-and-comment rulemaking, the agency fIrst
informs the public of its intentions by publishing a notice of proposed rulemaking (NPRM)
in the Federal Register and specifying in that notice a time period for the public to submit
comments on the proposed rule. After reviewing all the comments received, the .agency
makes any revisions to the proposed rule and publishes its fInal rule in the Federal Register!
In the main body of the Federal Register announcement-a section referredto~ :as:1:he
preamble-the agency provides a written justification for the rule in its fmal form aJid an
explanation of the policy choices it represents. The APA gives those who will be' affected
by a new rule an opportunity to challenge that rule in the courts. 5 U.S.C. §7.02, (2000).
Other statutes and executive orders provide additional procedures that agencies must follow.
See infra notes 25-27 and accompanying text. . . r,(·· .
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agencies no longer had to search for a suitable individual case before
setting general policy and that the agency could follow simpler procedures
in creating new rules.
By the 1960s and· 1970s, a period during which Congress established a
number of new regulatory agencies and statutes, informal rulemaking had
become one of the most significant methods for establishing regulatory
policy in the United States. 16 Kenneth Culp Davis declared informal
rulemaking to be "one of the greatest inventions ofmodem govemment.,,17
Through informal rulemaking, regulatory agencies have issued rules.
governing the quality of drinking water, the safe operation of airlines, and
the installation of air bags in automobiles, among many other significant
policy issues. In fact, over the past several decades, regulatory agencies
have adopted more than ten times more rules than Congress has passed
laws, even though both have the same binding legal effect on regulated
.. 18entItIes.
If informal rulemaking was one of the greatest inventions in modem
government, IT now offers the potential to improve on this invention. The
basic characteristics of rulemaking-its complexity and information
dependence-make it reasonable to expect that agencies could benefit from
more extensive use of IT. This Part develops those characteristics and
chronicles the emergence and potential of e-rulemaking.
A. Key Characteristics ofRulemaking
The three steps in the informal rulemaking process-notice, comment,
and final rule-apply across nearly all federal regulatory agencies. Yet in
reality, the practice of rulemaking is both procedurally and institutionally
more complicated and varied than the rulemaking procedures outlined in
the APA suggest. 19 For one thing, the APA procedures only cover a part of
the chronology of rulemaking, beginning with the notice of proposed
rulemaking (NPRM) and ending with the publication of the fmal rule.
Much, if not most, of the work takes place prior to the publication of the
NPRM.20 Furthermore, "the rulemaking process often does not come to an
16. See CORNELIUS M. KERWIN, RULEMAKlNG: How GOVERNMENT AGENCIES WRITE
LAW AND MAKE POLICY 13-16 (3d ed. 2003).
17. See KENNETH CULP DAVIS, ADMINISTRATIVE LAW TREATISE § 6.15, at 283 (Supp.
1970).
18. See INFORMING REGULATORY DECISIONS, supra note 2, at 6 (reporting that from
October 1,2001 to September 30,2002, the federal government published 4,153 new rules).
Over the same period, Congress enacted 245 statutes. See Pub. L. No. 107-45, 115 Stat. 258
(Oct. 1, 2001); see also Pub. L. No. 107-229,116 Stat. 1456 (Sept. 30, 2002); Bill Walsh,
Unelected Make the Laws; Agencies' Rules Far Outnumber Congress', TIMES-PICAYUNE,
Aug. 7, 2003, at 10 (noting that Congress enacted 269-new laws and government agencies
created over 4,000 new rules and regulations in 2002). .
19. See KERWIN,supra note 16, at 71.
20. See id. at 182-91 (discussing pre-NPRM steps in the rulemaking process); see also
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end once an agency issues its final rule" in the Federal Register.21
Organizations with. objections to the rule can and do file legal challenges,
and courts can and do send rules back to agencies if they find the rules
conflict with legal standards.22 In response, agencies will revise their rules
even after they have been made "final" in the Federal Register?3
Moreover, as agencies implement and apply new rules, they often learn of
ways that the rule needs to be modified and therefore start a new
rulemaking proceeding to amend the existing rule.24 In this way, the
rulemaking process is iterative and ongoing.
In addition to starting earlier and extending longer than the APA would
suggest, rulemaking has become more complicated than the APA's notice-
and-comment framework because Congress, the President, and the courts
have imposed a number of additional rulemaking requirements on
agencies. 25 For example, since 1981, agencies have been required by
Thomas O. McGarity, The Internal Structure of EPA Rulemaking, 54 LAW & CONTEMP.
PROBS. 57, 71-90 (1991) (discussing pre-NPRM steps in the rulemaking process at the
Environmental Protection Agency). Decisions need to be made about whether to develop a
rule and what priority it should be given on the agency's agenda. Twice each year, agencies
publish a "regulatory flexibility agenda" in the Federal Register, which lists brief
information about all the rules each agency is contemplating or in the process of developing.
See Regulatory Flexibility Act, 5 U.S.C. § 602 (2000) (stating specifically that during
"October and April of each year, each agency shall publish a regulatory flexibility agenda");
see also, e.g., Agency for International Development: Federal Regulations; USAID
Regulatory Agenda Semiannual Summary, 68 Fed. Reg. 30,920, 30,920 (May 27, 2003)
(providing an example of the U.S. Agency for International Development's published
agenda). The semiannual regulatory agenda usually provides the first public notification
that the agency is developing a proposed rule. In some cases, agencies issue an Advance
Notice of Proposed Rulemaking, providing more detailed information than in the regulatory
agenda and encouraging the public to provide early comment prior to the issuance of. the
proposed rule. As they develop their proposals, agencies need to gather information and
conduct analysis of the underlying problem and possible regulatory solutions-a process
that can be time consuming. During this time, agency staff members frequently engage in
consultations with regulated firms and their representatives, as well as with other interested
parties and other executive or legislative branch staff. .
21. Cary Coglianese, Assessing the Advocacy ofNegptiated Rulemaking: A Response to
Phillip Harter, 9 N.Y.U. ENVTL. L.J. 386,410 (2001). . .
22. See 5 U.S.c. § 702 (2000) (outlining the scope of judicial review of any agency
action); see also 5 U.S.c. § 706 (defming the scope ofjudicial review of agency action).
23. See Coglianese, supra note 21, at 410-11 (providing examples of rulemaking that
did not end with publication in the Federal Register). Of course, subsequent revisions to
rules must also follow the notice-and-comment procedures and appear in the Federal
Register.
24. See id.
25. Additional procedural requirements or arrangements can be found in, among other
sources. See National Environmental Policy Act, 42 U.S.C. § 4332 (2000) (requiring
agencies to prepare environmental imp~ct statements for major actions affecting the
environment); see also Paperwork ReductlOn Act, 44 U.S.C. §§ 3501-521 (2000) (requiring
OMB approval for agency information collection efforts); Freedom of Information Act, 5
U.S.c. § 552 (2000) (mandating that agencies make their records available to the public);
Federal Advisory Committee Act, 5 U.S.C. App. 2 §§ 1-16 (2000) (stipulating open
procedures for agency use of advisory committees); Negotiated Rulemaking Act, 5 U.S.C.
§§ 561-70a (2000) (allowing agencies to establish a negotiated rulemaking committees);
Government in the Sunshine Act, 5 U.S.C. § 552b (2000) (requiring open meetings for
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executive orders issued by the President to conduct economic analysis of
major or significant proposed regulations and to have their analyses
reviewed by the OMB?6 These executive order requirements have been
effectively codified by the Unfunded Mandates Reform Act, passed by
Congress in 1995, which also requires agencies to analyze the costs and
benefits of any proposed regulation that would impose annual costs of more
than $100 million on the economy?? As a result, OMB's Office of
Information and Regulatory Affairs (OIRA) plays a key role in reviewing, •
and sometimes asking for revisions of, significant proposed and fmal rules
before agencies publish them in the Federal Register.28
Taken together, the various requirements from statutes, executive orders,
and court decisions make the rulemaking process much more complex than
the terms "informal" or "notice-and-comment" rulemaking might otherwise
imply.29 The complexity of rulemaking holds at least two important
implications for the use of IT in this governmental process. First, the
complexity of rulemaking creates institutional and decision making
challenges that IT may help regulatory agencies overcome. Second,
designing information systems that will be used effectively by regulatory
agencies requires a clear understanding of the complex institutional
environment within which rulemaking takes place. In other words, the
development of effective e-rulemaking demands institutional analysis as
well as technological research. To ensure the design of effective e""
rulemaking initiatives, it will therefore help to keep in mind the salient
characteristics of rulemaking and the problems often associated with
rulemaking that IT might help address.
One of the most notable characteristics of rulemaking is its information
agencies headed by multi-member commissions or boards); Congressional Review Act, 5
U.S.C. §§ 801-08 (2003) (providing fast-track procedures for Congress to use to review
agency regulations). It is widely believed that the cumulative effect of these myriad
procedures has been to "ossify" or slow down the rulemaking process. See. e.g.,. Thomas O.
McGarity, Some Thoughts on "Deossifying" the Rulemaking Process, 41 DUKE L.J. 1385,
1398-1407 (1992) (arguing that the ru1emaking process has become "ossified"); JERRY L.
MASHAW & DAVID L. HARFST, THE STRUGGLE FOR AUTO SAFETY 109-11 (1990) (arguing
that the National Highway Traffic Safety Administration has retreated from rulemaking in
the face ofjudicial review).
26. See Exec. Order No. 12,291,46 Fed. Reg. 13,193,13,194 (Feb. 17, 1981) (requiring
agencies, by order of President Reagan, to conduct economic analysis and seek OMB
review of rules imposing annual costs of more than $100 million); see also Exec. Order No.
12,886, 58 Fed. Reg. 51,735, 51,736 (Oct. 4, 1993) (mandating agencies, by order of
President Clinton, to conduct economic analysis and seek OMB review of rules imposing
annual costs of more than $100 million).
27. See Unfunded Mandates Reform Act, 2D.S.C.§ 1532 (2000).
28. Cf Robert W. Hahn & Cass R. Sunstein, A New Executive Order for Improving
Federal Regulation? Deeper and Wider Cost-Benefit Analysis, 150 U. PA. L. REv. 1489,
1516 (2002) (urging reforms to improve the role of economic analysis in regulatory decision
making).
29. See generally McGarity, supra note 25, at 1400-07.
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intensity. Rulemaking presents government decision makers with some of
society's most pressing issues that demand extensive information collection
and analysis.3o In addition, government agencies address many routine
issues through rulemaking, and, while each of these routine rules may
demand little in the way of new information, in the aggregate these more
routine rules can place significant processing demands on regulatory
agencies. Rulemaking is not only information-rich, but it is particularly
rich in language-based information. After all, rules themselves are text, as
are public comments and other communications with the various
governmental and nongovernmental participants in the rulemaking process.
Although the APA requires only "a concise general statement" of the basis
of the rule/ 1 preambles for the most significant rules can take up many
more pages in the Federal Register than the rules themselves, occasionally
even taking up 100 pages or more for a single new ruleP The volume of
both text-based and data-based background information associated with
even a single rulemaking can be vast and varied in format, but must
nevertheless be maintained in an accessible way in an agency docket.
Information used in rulemaking is varied because many different types
of individuals and institutions are involved in the process. Developing
rules requires cooperation across different offices and staffs within a
regulatory agency, each with their own needs and professional expertise.
The development and implementation of a new rule is usually an
interdisciplinary effort, with different types of analysts-legal, economic,
and scientific~ontributing to the process. Furthermore, actors' from
outside the agency-various governmental oversight bodies, such as the
OMB, Congress, and the courts-provide relevant information to agency
decision makers. Interest groups, business firms, and the press also factor
into deliberation and decision making.33 Moreover, the process of
developing a new rule is supposed to be transparent to those outside the
government, which creates a demand for communicating information
effectively. Finally, the end product of the process-the rule itself-·must
also be communicated to hundreds of thousands of users, .both inside and
outside of government.
In one form or another, the tasks of gathering, processing, analyzing, and
communicating information make up most of the administrative costs
associated with rulemaking. For many government agencies, information.
30. See generally Rakoff, supra note 12, at 165.
·31. 5 U.S.C. § 553(c).
32. For an example of a rule with a lengthy preamble, see Environmental Protection
Agency, Disposal Restrictions for Third Scheduled Wastes, 55 Fed. Reg. 22,520 (June 1,
1990).
33. See generally KERWIN, supra note 16, at 182-84.
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management can be a significant burden.34 Early input from interested
parties often depends on in-person meetings which can be costly and time-
consuming to organize. As a result, these kinds of consultations may not
be held as frequently as might be optimal. When members of the public
offer formal comments on rules, they have been expected, until recently, to
file their comments in hard copy format (sometimes in triplicate) and
deliver them by hand or by mail.35 As with public comments,
communication of key analyses and drafts between government officials',
such as between agency staff and the OMB, also often takes place by
exchanging hard copies, often delivered by couriers. Furthermore,
regulatory agencies' dockets consist literally of large rooms of file cabinets,
sometimes with documents later archived on microfiche also filed in
cabinets. These docket rooms have tended to be cumbersome to access by
those outside of the agency, especially those living outside Washington,
D.C. At least until recently, agencies' proposed and final rules themselves
were relatively inaccessible to the general public, with access limited to
hard copies of the Federal Register and Code of Federal Regulations,
which were available only at certain public or law libraries. 36
Perhaps in part due to information management burdens, government
regulation has come in for substantial criticism over the past few decades.
For some observers, the expanding sweep of government regulation has
become unacceptably incoherent and inefficient.37 Problems of poor data
quality and inconsistent reporting are sometimes said to increase problems
of regulatory incoherence.38 Still others have argued that the rulemaking
process has become ossified, pointing out that rulemaking has become
more burdensome and time-consuming than the informal, notice-and-
comment framework of the APA suggests, especially for agencies with
shrinking budgets.39 In addition, in the face of resource constraints,
34. See generally id. at 143-46 (discussing the burdens of managing regulatory
information).
35. For an example of a regulation that at the time required comments to be submitted
in triplicate, see Environmental Protection Agency, Hazardous Waste Management System;
Testing and Monitoring Activities, 55 Fed. Reg. 4440 (Feb. 8, 1990). With the introduction
of EPA's new "e-docket," such requirements have been phased out.
36. See GPO Access, About the Federal Depository Library, at http://www.gpoaccess.
gov/fdlp.html (last visited Feb. 14, 2004) (listing Federal Depository Libraries where
individuals can find hard copies of the Federal Register and the Code of Federal
Regulations).
37. See, e.g., STEPHEN BREYER, BREAKING TIIE VICIOUS CIRCLE: TOWARD EFFECTIVE
RISK REGULATION 16-19 (1992) (discussing several areas where the regulations have
become incoherent); see also John F. Morrall III, A Review ofthe Record, 10 REG. MAG. 25
(1986) (reporting significant variation in the costs per lives saved of. various federal
regulations).
38. See generally Cary Coglianese, Bounded Evaluation: Cognition, Incoherence, and
Regulatory Policy, 54 STAN. L. REv. 1217,1235-36 (2Q02) (discussing'how incoherence in
regulatory policy can arise due to differences in data methods).
39. See, e.g., Jerry L. Mashaw, Improving the Environment ofAgency Rulemaking: An
2004] INFORMATION TECHNOLOGY AND THE REGULATORY PROCESS 363
extensive engagement with the public has not always been regulators' top
priority. Yet some have argued that regulatory policy-made by unelected
government officials-suffers from a democratic deficit.40 With more
extensive and effective public participation, agencies may gain insights
needed to craft better regulatory policy as well as to enhance the perceived .
legitimacy of government regulation.41 Given the controversial and
significant policy choices embedded in regulatory policy, any information
technologies that can improve agency management and enhance public
participation seem likely to help in addressing the criticisms of rulemaking
and promoting more effective, efficient, and legitimate regulatory policy.
B. The Rise ofE-Rulemaking
Attention to the use of information technologies in government
rulemaking dates back only about a decade. Beginning in the late 1980s,
the now-defunct Administrative Conference of the United States started
commissioning reports prepared by administrative law scholar Henry.
Perritt on the application of IT to different aspects of government record-
keeping and rulemaking.42 The Clinton Administration's National·
Performance Review issued reports in the early 1990s calling upon federal
agencies to increase their use of IT in developing and implementing·
regulations.43 In 1994, the Office of the Federal Register made the Federal
Register available free to the public via the Internet, with the Code of
Federal Regulations going online shortly thereafter.44 By the mid-1990s,
Congress also began to take action, adopting amendments to the Paperwork
Reduction Act and the Freedom of Information Act that aimed to increase
the availability of government agency information via: the internet.45
During this same period, regulatory agencies began to take advantage of
Essay on Management, Games, and Accountability, 57 LAW & CONTEMP. PROBS. 185
(1994); McGarity, supra note 25.
40. See generally DAVID SCHOENBROD, POWER WITHOUT RESPONSIBILITY: How
CONGRESS ABUSES THE PEOPLE THROUGH DELEGATION (1993); THEODORE J. LOWI, THE END
OF LmERALISM: THE SECOND REpUBLIC OF THE UNITED STATES (2d ed. 1979).
41. See KERWIN, supra note 16, at 158-59.
42. See HENRY H. PERRITI, JR., REpORT TO THE ADMINISTRATIVE CONFERENCE OF THE
UNITED STATES, FEDERAL AGENCY EtECTRONIC RECORDS MANAGEMENT AND ARCHIVES
(1990), reprinted as Henry H. Perritt, Jr., Electronic Records Management and Archives, 53
U. PITI. L. REv. 963 (1992); HENRY H. PERRITI, JR., REpORT TO THE ADMINISTRATIVE
CONFERENCE OF THE UNITED STATES, ELECTRONIC DOCKETS: THE USE OF INFORMATION
TECHNOLOGY IN RULEMAKING AND ADJUDICATION (1995), available at http://www.kentlaw.e
du/c1asses/rstaudt/intemetlaw/casebook/electronc dockets.htm.
43. See IT03, supra note 5. -
44. See Government Printing Office Website, at http://www.gpoaccess.gov/nara/index.
html (last visited Feb. 13,2004).
45. See 1995 Paperwork Reduction Act, Pub. L. No. 104-13, 109 Stat. 163 (1995)
(codified at 44 U.S.C. §§ 3501-521 (2000)); see also Electronic Freedom ofInformation Ad
Amendments of 1996, Pub. L. No. 104-231, 110 Stat. 3048 (1996) (codified at 5 U.S.C. §
552 note (2000)).
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advances in information technologies.46 Many agencies, for example,
began to use e-mail to send and edit documents internally when designing
new rules. Some agencies developed efectronic word processing
"templates" to encourage more standardize,d reporting of information in
rulemaking documents.47 Agencies also began to u~e the internet to
enhance transparency and public participation in rulemaking. Some began
posting key studies and other rulemaking documents on their websites.
Others used IT to analyze public comments submitted on proposed rules.
For example, the Bureau of Land Management used scanning technologies
to process more than 30,000 public comments on a proposed rangelands
rule.48 Still other agencies began to allow the public to submit comments
via e-mail. For example, the Food and Drug Administration used
electronic scanning of documents in its 1996 tobacco marketing
rulemaking.49 E-mail comments played a role in the Federal Aviation
Administration's rulemaking on small-scale rockets50 and the Department
of Agriculture's rulemaking on the labeling of organic foods. 51 Other early
adopters of electronic commenting included the Nuclear Regulatory
Commission and the Federal Communications Commission.52
In 1998, the Department of Transportation (DOT) became the first
regulatory agency to make available an online, department-wide regulatory
docket, providing full access to all studies, comments, and other documents
contained in the agency's rulemaking records.53 The DOT system also
allows the public to submit electronic comments on all rules proposed by
the department. A few years later, the Environmental Protection Agency
46. See generally Brandon & Carlitz, supra note 3 (discussing recent agency use of
information technologies in rulemaking).
47. Neil Eisner, E-Rulemaking, Presentation to John F. Kennedy School of Government
Workshop on E-Rulemaking (Jan. 21,2003), available at http://www.ksg.harvard.edu/cbg/
Conferences/rpprulemaking/EisnerPresentation.pdf (noting early use of electronic "NPRM
templates" by the Department of Transportation).
48. See KERWIN, supra note 16, at 194.
49. Regulations Restricting the Sale and Distribution of Cigarettes and Smokeless
Tobacco Products to Protect Children and Adolescents, 60 Fed. Reg. 41,314 (Aug. 11,
1995).
50. See Press Release, Federal Aviation Administration, FAA First-Ever-On-Line
Public Forum Proves Successful in Gaining Rulemakinglnput (Mar: 30, 2000), available at
http://www1.faa.gov/-apa/pr/pr.cfm?id=1009 (last visited Feb. 19,2004).
51. National Organic Program, 62 Fed. Reg. 65,859 (Dec. 16, 1997); see Stuart W.
Shulman, An Experiment in Digital Government at the United States National Organic
Program, 20 AGRIc. & HUM. VALVES 253, 255 (2003)._
52. See Michele Ferenz & Colin Rule, RU"{;ENET: An Experiment in Online Consensus
Building, in THE CONSENSUS BUILDING HANDBOOK: A COMPREHENSIVE GUIDE TO REACHING
AGREEMENT 879-98 (Lawrence Susskind et al. eds., 1999); see also JoAnne Holman &
Michael A. McGregor, "Thank You for Taking the Time to Read This:" Public Participation
via New Communication Technologies at the FCC, 2 JOURNALISM & COMM. MONOGRAPHS
158 (2001).
53. See CHRISTINE S. MEERS, DEPARTMENT OF TRANSPORTATION'S DOCKET
MANAGEMENT SYSTEM, at http://www.diggov.org/archive/library/dg0200 l/DGOMAC/ME-
DIAIMEERS.PDF (last visited Mar. 28, 2004).
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(EPA) also adopted an agency-wide system (EDOCKET).54
These early e-rulemaking efforts have captured the attention of academic
researchers as well as policymakers. In 1998, the Administrative Law
Review published an article by law professor Stephen Johnson who
predicted that the Internet would "change everything" when it came to
public participation in federal rulemaking.55 A few years later, the National
Science Foundation's Digital Government Program, together with Drake
University and the Council for Excellence in Government, helped launch
the first gathering of academics and agency managers to discuss long-term
research needs on IT and rulemaking.56
In a major effort to expand IT capabilities across the federal government,
the Bush Administration launched an e-government initiative as part of the
President's Management Agenda.57 Coordinated through the OMB, the
Administration's e-government initiative consists of approximately two-
dozen projects, one of which is e-rulemaking.58 A key goal for the
Administration's e-rulemaking project is to make it easier for the public to
access information about government regulations and participate in the
rulemaking process.59 In addition, Administration officials believe that
better use of IT will improve regulatory decisions and increase the quality
of government rules.60
The OMB selected the EPA to be the interagency team leader on the
Administration's e-rulemaking project, with a core group of other agencies
playing key roles as well. The project consists of three stages. The first
stage, which was completed in January 2003, involved the creation of a
search-and-comment portal located at http://www.regulations.gov.61 The
Regulations.gov portal relies on the Office of Federal Register's listings of
notices of proposed rules and enables users to search all proposed rules that
54. See EPA Website, at http://cascade.epa.govlRightSite/dkpublichome.htm (last
modified Mar. 28, 2004).
55. Johnson, supra note 3.
56. See Drake University Website, at http://www.drake.edu/artsci/faculty/sshulmanlDC
2001 (last visited Mar. 28,2004).
57. See OMB, THE PRESIDENT'S MANAGEMENT AGENDA, FISCAL YEAR 2002, available
at http://www.whitehouse.gov/omblbudget/fy2002/mgmt.pdf (last visited Mar. 28, 2004);
see also OMB, supra note 6. Like other aspects of the President's Management Agenda,
implementation of the e-government initiative is scored by OMB on a 'traffic light' system.
See Stephen Barr, In Midyear Score-Card Assessment, Some Agencies Miss the Mark,
WASH. POST, July 29,2002, at B2.
58. See OMB, THE PRESIDENT'S MANAGEMENT AGENDA, FISCAL YEAR 2002, available
at http://www.whitehouse.gov/omblbudget/fy2002/mgmt.pdf (last visited Mar. 28,2004).
59. See OMB, supra note 6, at 26.
60. Rick Otis, E-Rulemaking, Presentation to John F. Kennedy School of Government
Workshop on E-Rulemaking (Jan. 21,2003), at http://www.ksg.harvard.edu/cbg/Conference
s/rpPJulemaking/OtisPresentation.pdf (Jan. 21, 2003) (discussing the Administration's
goals for its e-rulemaking project).
61. See Skrzycki, supra note 7 (describing a new web portal that aims to open the rule-
making process up to people who live outside of Washington, D.C.).
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are open for public comment. Building on software originally developed
by the Food and Drug Administration, the EPA hosts a comment
processing system that enables members of the public to comment on any
proposed rule issued by any government agency, all from a single location
on the Internet.62 Comments submitted electronically at RegUlations.gov
are then distributed to the relevant agencies.
The second stage of the Bush Administration's e-rulemaking project will
expand on the first stage efforts to create a government-wide e-docket
system. The administration's current plan is to enhance the EPA's
EDOCKET system to take into account the docketing requirements of other
agencies and eventually to create a comprehensive on-line docket that will
enable the public to access all documents related to every new regulation
across the government.63 Administration officials expect that the
development of a government-wide e-docket will be followed by a third
stage involving the development of an "electronic desktop" for regulators.
Plans for this third stage have yet to be fully developed, but this final stage
reflects the administration's long-term goal of creating a suite of
knowledge management tools to aid with regulatory analysis and decision
k · 64rna mg.
The current administration's efforts in e-rulemaking seem likely to be
continued in future years due to the passage of the E-Government Act in
2002.65 This law aims to promote the use of information technologies
throughout the government in order to increase opportunities for public
participation, improve government decision making, and enhance the
ability of government agencies to achieve their programmatic and policy
goals.66 The Act specifically directs regulatory agencies to accept
electronically submitted comments and to establish comprehensive
electronic dockets for all rulemakings.67 The Act also creates a new office
of electronic government within the OMB, which requires that office to
produce guidelines for all agency websites, and generally calls upon
agencies to adopt innovative uses of information technologies,68
C. E-Rulemaking's Potential
Despite all the recent governmental efforts to promote the use of e-
62. See Otis, supra note 60; see also Oscar Morales, eRulemaking Initiative~Trials and
Tribulations of a Frustrated Bureaucrat or the Proof is in the Details, Presentation to John F.
Kennedy School of Government Workshop on E-Rulemaking, at http://www.ksg.harvard.
edu/cbg/Conferences/rpp_rulemaking/Morales-presentation.pdf (Jan. 21, 2003).
63. See Otis, supra note 60; Morales supra note 62.
64. See Otis, supra note 60; Morales supra note 62.
65. E-Government Act of 2002, Pub. L. No. 107-347, 166 Stat. 2899 (2002).
66. Id.
67. Id.
68. Id.
t
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rulemaking, these early steps toward e-rulemaking only scratch the surface
of what IT makes possible. To begin with, the advances reflected in the e-
docketing systems, installed by agencies such as the DOT or the EPA, are
by no means found across the federal government. Only a small fraction of
agencies have developed automated docketing systems and, even among
the ones that have, some agencies have used such dockets only for a select
number of rules.69 Furthermore, even though Regulations.gov now permits
the public to file electronic comments on any new proposed rule, in some
agencies any comments submitted through Regulations.gov must still be
printed out by government staff and stored in hard copy in normal file
cabinets.7o
More significantly, even the most advanced applications of IT in
government rulemaking, such as the DOT's or the EPA's docket systems,
only capture a small part of the potential uses for IT in the regulatory
process. As a participant in an e-rulemaking workshop organized by
Harvard University's Regulatory Policy Program noted, e-rulemaking can
be much more than just a "bunch of websites." Advances in IT make it
possible to retrieve, categorize, extract, and analyze information in
markedly more sophisticated ways that may help dramatically improve
I kin 71government ru ema g.
As noted earlier, developing a regulation requires agency analysts and
rule writers to review a large volume of studies, public comments, and
other relevant documents. To manage this information more effectively,
agency analysts might rely more extensively on ad hoc information
retrieval (IR) systems to identify relevant information.72 IR systems (one
of the most well-known is Google) search documents based on a query
input by the information user and return matching documents.73 If some of
69. See Brandon & Carlitz, supra note 3, at 1433-35 (noting existing electronic docket
rooms in government agencies).
70. See GAO, ELECTRONIC RULEMAKING: EFFORTS TO FACILITATE PUBLIC
PARTICIPATION CAN BE IMPROVED, REpORT TO THE COMMITTEE ON GOVERNMENTAL AFFAIRS,
U.S. SENATE, available at http://www.gao.gov/new.items/d03901.pdf(Sept. 17,2003).
71. See Eduard Hovy, e-Rulemaking: Research Problems for IT, Presentation to the
National Conference on Digital Government Research,' dt http://www.ksg.harvard.edul
cbg/Conferences/rpPJulemaking/HovyPresentation.pdL (last·· visited Mar. 28, 2004)
(discussing potential applications of informatioQ :tecbnology 'to rulemaking); see also
Elizabeth D. Liddy, Applications ofNLP-based Informati<;m Technology, Presentation to the
National Conference on Digital Government Research (May 20, 2003)~ at http://www.ksg.ha
rvard.edu/cbg/Conferences/rpprulemakinglLiddyPresen1:ahdnRecap.pdf (Jan. 2003) (discus-
sing numerous applications of information techilolagy'to the rulemaking process).
72. See Claire Cardie, Natural. LanguageT:echnologies· for E-Rulemaking, Presentation
to John F. Kennedy School of Government Workshop on E-Rulemaking (Jan. 21, 2003), at
http://www.ksg.harvard.edu/cbg/C.ot;lferences/rpp_rulemaking/Cardie_Presentation.pdf (last
visited Mar. 28, 2004) (descnbmg the use of ad-hoc information retrieval, text
categorization, information extraction, summarization, and question answering).
73. See RICARDO BAEZA-YATES &'BERTHIER RrnEIRO-NETO, MODERN INFORMATION
RETRIEVAL 381 (1999) (explaining the ranking algorithm used by Google). .
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the documents are in a foreign language, machine translation technology
could be used to help translate the gist of these documents into the
language of the user.74
Once information is retrieved through an IR system,. it needs to be
organized, a process that can also be automated. For example, text
categorization systems could sort public comments according to the
different issues presented in a rulemaking. In other contexts, state of the art
text categorization systems can organize documents' into dozens of
categories with upwards of about 85% accuracy.75
For many purposes, the relevant information contained within a given
rulemaking document will often consist of only a small fraction of the
entire document. To gather only the most pertinent information from each
relevant document, agencies could rely on information extraction systems
to pull out these key parts. These key parts can themselves be used as
metadata which can be used to organize the documents still further in ways
that may be useful to the rule writer.76 In this way, computer systems could
enable users to retrieve focused and relevant information from all the
comments, background documents, and studies relevant to each sub-
provision of a new rule, as well as to provide summarization and analysis
of this information.
In addition to systems that retrieve, categorize, and extract information,
other natural language processing systems could be of value to government
regulators.77 For example, some information systems allow users to submit
questions and receive the answers (in addition to documents that contain
the answers). Still other technologies are beginning to be able to produce
summaries of large documents, condensing a high volume of information
into a form that can make them more useable for busy decision makers.
Greater use of these natural language processing systems will also
facilitate increased development of digital libraries.78 Digital libraries
74. See Bonnie J. Dorr & Douglas W. Oard, Evaluating Resources for Query
Translation in Cross-Language Information Retrieval, Proceedings of the First International
Conference on Language Resources and Evaluation 759-63 (1998), available at
http://ftp.umiacs.umd.edu/publbonnie/granadaps-a.pdf (last visited Mar. 28, 20(4) (evaluat-
ing the use oflexical conceptual structures in cross-language information retrieval).
75. See Cardie, supra note 72 (comparing the Reuters Collection, WebKB Collection,
and Ohsumed MeSH).
76. See INTRODUCTION TO METADATA: PATHWAYS TO DIGITAL INFORMATION (Murtha
Baca ed., 1998) [hereinafter BACA].
77. See Boris Katz et aI., Better Public Policy Through Natural Language Information
Access, MIT Artificial Intelligence Laboratory, at http://www.ksg.harvard.edu/cbg/Con-
ferences/rpprulemaking/HurwitzLanguageInfoAccess.pdf (last visited· Mar. 28, 2004)
(discussing annotated natural language search engines).
78. See Edward A. Fox, Digital Libraries for e-Rulemaking: Integrating the Information
Fields (Hypertext, Information Retrieval, Multimedia, etc.), Presentation to John F.
Kenne~y School of Government Workshop on E-Rulemaking, at http://www.ksg.harvard.
edu/cbglConferences/rpprulemaking/FoxPresentation.pdf (Jan. 21-22, 2003).
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contain infonnation in multiple media fonnats and have the flexibility
needed to make the infonnation available to a large number ofusers.79 The
use of digital libraries and advanced infonnation retrieval systems may
help regulatory agencies more effectively share common information
across different program offices or even across different rulemakings.
Overall, many possibilities exist for applying infonnation technologies in
new ways to government rulemaking. Throughout the Harvard workshops,
participants identified a number of innovations in rulemaking practice that
could be developed either with new or existing technologies. Some of
these ideas included:
• Improved data mining capabilities. Many agencies keep
compliance or incident data, but the staff who write rules often
have to go out to regional offices to get this infonnation. Data
mining technologies, which range from simple web search engines
to more sophisticated multi-database search and integration
systems could enable rule writers to learn from the various data
sources available throughout their agencies.80
• Conflict identification tools. IT could help rule drafters identify
certain obvious conflicts in rules and help to ensure consistency
both within, and across, rules. Also, expert systems and software
that creates representations and inferences from texts could spot
differences between proposed and final rules to help agencies
ensure that they have provided ade~uate notice of any changes
before promulgating the [mal version. I
• Plain language tools. To help make rules clearer, automatic
"plain English" (or other language) translators could be developed
that aid agency staff in drafting rule language. Current natural
language technology is still limited in its translation ability, but
highly specified applications appear possible in the near tenn.82
Additionally, such tools could eventually be used to assist with
regulatory compliance.
79. See SOURCEBOOK ON DIGITAL LmRARIEs (Edward A. Fox ed., 1993), at http://fox.
cs.vt.edulDLSB.html (last visited Feb. 20,2004) [hereinafter Fox].
80. For an overview of data mining, see DAVID J. HAND, HEIKKI MANNILA, PADHRAlC
SMYTH, PRlNCIPLES OF DATA MINING (2001); see also Marti A. Hearst, Text Data Mining, in
THE OXFORD HANDBOOK OF COMPUTATIONAL LINGUISTICS 616 (Ruslan Mitkov ed., 2003).
81. Conflict identification can also be used in compliance assistance. For a description
of systems that can identify conflicts between rules and users' performance, see Shawn
Kerrigan, Charles Heenan & Kincho H. Law, Regnet: An Infrastructure for Regulatory
Information Management and Compliance Assistance, Proceedings of the National
Conference on Digital Government Research 377-82 (May 20, 2002), available at
http://eil.stanford.edu/publications/shawn_kerrigan/DG02002_FinalPaper_Kerrigan_Heena
nLaw.pdf. .
82. See generally Ehud ReIter and Robert Dale, Building Applied Natural Language
Generation Systems, 1 J. NAT. LANG. ENGIN. 1, § 2.2 (1997), available at http://www.ics.
mq.edu.au/~rdale/publications/papers/1997/jnle97.pdf.
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• Integrating rules with other laws. IT could link all the traces of
a rule's history, both back to the statute as well as to past or related
rules.83 Recent advances in topic detection and tracking have .
made it possible to automate this cross-linking function to a
limited extent.84
• Customizable, automatic alerts. Long before an agency issues
a notice of proposed rulemakinf , it announces its intentions in thesemiannual regulatory agenda.8 Interested users could sign up for
e-mail alerts of rules added to an agency's regulatory agenda. In
addition, when a user visits a website for a particular rule, agency
systems could infonn the user about other rules that those visiting
the same website have visited (much like what Amazon.com® does
for books).86
• Online regulatory negotiations or juries. Digital technology
might be used to replicate the kind of deliberation that traditionally
takes place in juries. Regulatory officials could enlist randomly
selected panels of citizens with the task of advising on core policy
issues to be decided in a rulemaking.87
• Digital public hearings. One participant spoke of a rulemaking
that affected various Native-American tribes in Alaska and
recounted the difficulties the agency and the tribes experienced in
their consultations. Technologies such as bulletin boards or user
profiling systems could facilitate communication in such situations
or any time a rule affects a dispersed portion of the public, such as
small businesses.
• Sharing data and models online. Using something akin to a
SimCity® game, regulatory agencies could provide the public with
digital access to simulation software that reflects the agency's
modeling of its regulatory problem.88
• "TurboTax®" rules. IT could lead to a reconceptualization of
the fonn in which rules are promulgated by transfonning rules
83. See JEFFREY S. LUBBERS, THE FUTURE OF ELECTRONIC RULEMAKlNG: A RESEARCH
AGENDA (Regulatory Policy Program, Working Paper RPP-[2002-04], 2002), at http://www.
ksg.harvard.edu/cbg/research/rppIRPP-2002-04.pdf. .
84. For a good overview of topic detection and tracking, see Charles L. Wayne, Topic
Detection and Tracking (TDT): Overview and Perspective, presented at the DARPA
Broadcast News Transcription and Understanding Workshop, at http://www.nist.gov/
speech/publications/darpa98/pdfltdtlO.pdf (last visited Mar. 28, 2004). '
85. See Regulatory Flexibility Act, 5 U.S.c. § 602 (2000).
86. See Liddy, supra note 71.
87. See CARY COGLIANESE, THE INTERNET AND PUBLIC PARTICIPATION IN RULEMAKING
(Regulatory Policy Program Working Paper RPP-[200J-05], 2003), at http://www.ksg.harva
rd.edu/cbg/research/rpp/RPP-2003-05.pdf (discussing the potential use of electronically lin-
ked "regulatory juries" modeled after traditional juries used by courts).
88. See Keith B. Belton, What If Everyone Were a Policy Analyst, 23 REG. 8, 8-9
(2000) (describing the application of regulatory analysis calculator to estimate the effects of
proposed regulation).
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from text contained in the Code ofFederal Regulations to software
packages akin to the popular TurboTax® or other commercially
available compliance software. Researchers at Stanford University
have demonstrated how wheelchair accessibility standards could
be defined using software that simulates in-use performance rather
than by text-based rules. 89
• IT and non-rule policies. Agencies issue many policy
statements and guidance documents that are not binding rules;
however, these non-rule policies may sometimes be nearly as
important in practice as rules.90 Automated text summarization
technology could be used to improve the accessibility,
trans2arency, and management of these policies just as with
rules.91
As these examples of potential innovations suggest, current e-rulemaking
efforts are but first steps toward the full exploitation of IT. Making
regulatory dockets available on-line and allowing citizens to submit
electronic comments can certainly make it easier for the public to follow
government rulemaking and agencies to manage their information. But,
these early steps have only begun to tap the full potential for existing and
new forms of IT in the rulemaking process.
II. E-RULEMAKING: PROSPECTS AND CHALLENGES
Although advances in IT raise many possibilities for changes in
rulemaking practice, deciding whether to pursue any of these alternatives
raises the question of what e-rulemaking should seek to accomplish. As
already noted, e-rulemaking is generally thought to hold the potential to
help improve the management and legitimacy of the rulemaking process.92
It may also help to overcome some of the problems commonly attributed to
the rulemaking process, such as those related to incoherence, sluggishness,
or lack of transparency.93 Future applications of IT to the rulemaking
89. Charles S. Han et aI., A Peifonnance Based Approach to Wheelchair Accessible
Route Analysis, 16 ADVAt"fCED ENGINEERING INFORMATICS 53 (2002).
90. See Robert A. Anthony, Interpretive Rules, Policy Statements, Guidances, Manuals,
and the Like-8hould Federal Agencies Use Them To Bind The Public?, 41 DUKE L.J. 1311,
1332-33 (1992) (providing examples of agency use of policy statements and guidance
documents); see also United States v. Mead Corp., 533 U.S. 215 (200!) (discussing, and
ultimately rejecting, application of Chevron deference for agency policy statements,
guidance documents, and ruling letters); Robert A. Anthony & David A. Codevilla, Pro-
Ossification: A Harder Look at Agency Policy Statements, 31 WAKE FOREST L. REv. 667
(1996) (pointing to agency use of policy statements to achieve regulatory goals).
91. See Eduard Hovy, Text Summarization, in THE OXFORD HANDBOOK OF
COMPUTATIONAL LINQUISTICS 583 (Ruslan Mitkov ed., 2003) (discussing advancements in
text summarization research and development).
92. See supra Part LB. .
93. See supra notes 37-40 and accompanying text.
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process will benefit from explicit consideration of what agencies hope to
gain from using this technology. This Part clarifies the most significant
goals for e-rulemaking, as well as the central issues surrounding the design
of new technologies for rulemaking and the key institutional constraints
facing the future development of e-rulemaking.
A. Goals for E-Rulemaking
Addressing some of rulemaking's various challenges, participants at the
Regulatory Policy Program's e-rulemaking workshops identified several
goals for e-rulemaking: increasing democratic legitimacy, improving policy
decisions, reducing administrative costs, and increasing regulatory
compliance. Participants recognized that to assess new applications of IT
researchers and agency managers will need to compare e-rulemaking
against obtainable results in the absence of the IT. By making such a
comparison based on the core goals, as well as specific metrics for
measuring progress toward these goals, analysts will be able to determine
whether specific applications of e-rulemaking make a meaningful and
positive difference.
Goal 1: Increase Democratic Legitimacy. Even though rulemaking has
significant effects on society and the economy, the officials making
rulemaking decisions are themselves neither elected nor otherwise
immediately accountable to the larger public.94 Indeed, career
professionals conduct the major analysis and drafting, even though the
political appointees heading the agencies play a role in reviewing and
approving key decisions. Yet from the standpoint of democratic
legitimacy, the very significance of rulemaking combined with its distance
from public scrutiny make it all the more important that regulatory officials
engage the public in the process. In-person public hearings or advisory
committee meetings, as well as the conventional comment period, provide
the traditional means for public input into the rulemaking process. IT may
broaden public outreach both by fostering greater public awareness of
rulemaking as well as by simplifying the process by which citizens can add
their voices to the decision making process.95
Of course, without more, the goal of increasing democratic legitimacy
will seem almost too general to assist information systems designers or
regulatory officials. Workshop participants characterized this goal in more
specific ways which should prove helpful to decision makers and designers.
Some of those goals include: (1 ) increasing public understanding of
rulemaking; (2) increasing both the quality and quantity of public comment
i
94. See Cary Coglianese, Administrative Law, in PAUL B. BALTES & NEIL J. SMELSER,
EDS., INTERNATIONAL ENCYCLOPEDIA OF SOCIAL AND BEHAVIORAL SCIENCES 1:85-88 (2001).
95. See generally Johnson, supra note 3.
~.
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on rulemaking; (3) making the public comment process more interactive
and deliberative; and (4) enhancing the ability of more democratically
accountable institutions, such as Congress or the President, to oversee the
rulemaking process.
At present, the public has relatively little understanding of both the rules
that specific agencies are developing and the process by which agencies
promulgate their rules.96 Yet such knowledge of the issues and the process
are essential precursors to participating effectively in government
rulemaking. IT may provide better ways of communicating the steps of the
rulemaking process to the public, notifying them of rules that may affect
their work or their lives, and facilitating access to information that will
enable members of the public to comprehend the policy choices embedded
in rulemaking.
With greater understanding of the issues, the quality of public comments
may improve.97 For example, instead of comments filed simply to express
support of or in opposition to a rule, a better-informed public may be able
to explain why they support or oppose the rule.98 In contemplating a
governmental goal of improving the quality of public comments, though, at
least one workshop participant expressed concern that such a goal seemed
patronizing.
Even without affecting the quality of public comment, IT could increase
the quantity of comments.99 Many participants were convinced that IT
would lead to a dramatic increase in the number of comments submitted on
agency rules. In addition to bringing about an overall increase in public
comments, e-rulemaking could also affect the types of commentators by
increasing the proportion of previously underrepresented voices in the
rulemaking process,100 providing another way that IT could improve the
democratic legitimacy of rulemaking.
96. See KERWIN, supra note 16. Moreover, media coverage of regulatory policy is
limited. See generally Cary Coglianese & Margaret Howard, Getting the Message Out:
Regulatory Policy and the Press, 3 HARV. INT'L J. OF PRESS/POL. 39 (1998); Terry Moe,
Political Institutions: The Neglected Side ofthe Story, 6 J. L. ECON. & ORG. 213 (1990).
97. See Stuart W. Shulman et aI., Electronic Rulemaking: New Frontiers in Public
Participation, 21 Soc. SCI. COMPUTER REv. 162 (2002).
98. For evidence of the lack of sophistication of some comments submitted by ordinary
citizens, see Mariano-Florentino Cuellar, Rethinking Public Engagement in the
Administrative State (2004) (unpublished manuscript), at http://papers.ssm.com/so13/
papers.cfm?abstractid=485063 (last visited May 14,2004).
99. See Schulman, supra note 97.
100. The current level of participation by citizens in the rulemaking process is quite
limited. In one study of comments submitted in twenty-five EPA rulemakings, comments
by individual citizens made up only about 6% of all the comments filed with the agency.
See Cary Coglianese, Challenging the Rules: Litigation and Bargaining in the
Administrative Process (1994) (unpublished Ph.D. dissertation University of Michigan) (on
file with author); see also KERWIN, supra note 16, at 182-84; Marissa Golden, Interest
Groups in the Rulemaking Process, 8 J. PuB. ADMIN. REs. & THEORY 245 (1998).
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IT could also change the manner in which members of the public share
comments on rules, thereby shifting the mode of communication from a
relatively unidirectional one to a more deliberative and interactive process.
Citizens and government officials could interact with each other in
dialogues facilitated through electronic communication technologies. In
addition, members of the public could begin to comment on each other's
comments as wel1. 101
Finally, IT could enable other institutions and actors to monitor what
agencies are doing and seek to influence the direction of regulatory policy.
Not only could information make it easier for political appointees within
agencies to follow and manage the work of civil service professionals, but
it could also facilitate monitoring by congressional committees, White
House staff, outside interest groups, and independent analysts. 102
Given these different ways of characterizing the goal of increased
democratic legitimacy, some of the specific metrics that might be used to
operationalize legitimacy include:
• Public knowledge about rulemaking process or substantive
regulatory issues;
• Number of comments submitted;
• Distribution of viewpoints or sectors reflected in comments;
• Number and type of issues raised in comments;
• Frequency of litigation challenging agency rules;
• Frequency or type of intervention by Congress or other
oversight bodies; and
• Public support for government regulation.
Goal 2: Improve Policy Decisions. If information technologies make it
easier for rule writers to retrieve and process information needed to develop
sound regulatory policy, then e-rulemaking should presumably lead to
better decisions. After all, good regulatory decisionmaking generally
requires extensive information about the underlying problem, its causes,
and the predicted effects of different possible solutions. 103 IT could make it
101. See THOMAS C. BEIERLE, DISCUSSING THE RULES: ELECTRONIC RULEMAKlNG AND
DEMOCRATIC DELIBERATION (2003), available at http://www.rff.org/DocumentsIRFF-DP-
03-2.pdf; see also Brandon & Carlitz, supra note 3; Johnson, supra note 3.
102. For example, Robert Hahn and Robert Litan have propos~d that agencies provide
consistent reporting of regulatory analysis results for this reason.· See Robert W. Hahn &
Robert E. Litan, Recommendations for Improving Regulatory Accountability and
Transparency, Testimony before the Subcomm. on Energy Folicy, Natural" Res. &
Regulatory Affairs of the House Gov'l Reform Comm., 10 at http://aeibrookings.orgl
admin/pdffiles/phpkO.pdf.
103. See generally DAVID L. WEIMER & AIDAN R. VINING, POLICY ANALYSIS: CONCEPTS
AND PRACTICE (2d ed. 1992); AARON WILDAVSKY, SPEAKING TRUTH TO POWER: THE ART
AND CRAFT OF POLICY ANALYSIS (1979).
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easier for regulatory officials to analyze large volumes of data drawn from
multiple sources.
With a better understanding of the underlying behavioral and technical
conditions that affect regulatory problems and their solutions, regulators
would be better positioned to draft rules that are more effective, as well as
perhaps more cost-effective or efficient. While IT provides regulatory
decision makers with better information, introducing such technology is
only worthwhile if regulators· make· decisions that draw upon and are
consistent with the additional information they acquire. l04 The goal for
regulators should be to make decisions that are superior to those that they
would have made without the benefit of IT. If a regulatory agency writes
rules similar to those it would have otherwise written before the
introduction of some new type of IT, then e-rulemaking will not have met
the goal of improving policy decisions. !Os
Like the goal of democratic legitimacy, the goal of improving policy
decisions can be characterized more concretely. In particular, designers
and decision makers can distinguish among three main ways of improving
regulatory policy. The first way is to consider the impact of the regulation
on solving the regulatory problem. 106 The regulatory problem might be, for
example, either health risks from air pollution or fatalities from automobile
accidents. If the goal is merely to increase the impact--or benefit--of a
rule, then e-rulemaking would meet this goal by enabling agencies to craft
regulations that decrease air pollution risks or reduce the number of crash-
related fatalities, at least relative to rules crafted without the benefit of the
relevant IT.
A second way to improve regulatory policy is to improve its cost-
effectiveness. l07 In order to achieve benefits such as reduced air pollution
or greater automobile safety, regulated firms need to incur costs, such as
installing safety or pollution control devices. These costs ,can be taken into
account, in addition to the benefits, when assessing the quality of a rule. If
Rule A achieves the same level of benefits as Rule B, but the economic
costs associated with complying with Rule A are less than the costs
associated with Rule B, then Rule A is more cost-effective than Rule B. If
104. Cf Cary Coglianese, Empirical Analysis and Administrative Law, 2002 U. ILL. L.
REv. 1111, 1122-23 (2002) (noting that economic analysis requirements improve regulatory
policy only if the information generated in response to these requirements is used by
agencies to make better decisions than they would have made in the absence of this
information).
105. See id.
106. See generally LAWRENCE B. MOHR, IMPACT ANALYSIS FOR PROGRAM EVALUATION
(2d ed. 1995) (providing in-depth treatment of the methods for assessing the impact of
public policy).
107. For the distinction between efficiency and cost-effectiveness, see Robert W. Hahn
et aI., Environmental Regulation in the 1990s: A Retrospective Analysis, 27 HARV. ENVTL.
L. REv. 377, 377 n.1 (2003).
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IT better enables the regulator to analyze information about costs as well as
benefits (assuming access to costs is even available to government), then e-
rulemaking might lead agencies to develop more cost-effective rules.
In the same manner, IT might help regulators improve the efficiency of
their rules, the third way policy improvement can be understood. 108 Like
the cost-effectiveness criterion, efficiency takes both benefits and costs into
account. But unlike cost-effectiveness, which concerns achieving a given
level of benefits for the lowest cost possible, efficiency' asks whether the
benefits outweigh the costS.109 In other words, even the most cost-effective
regulation might, in some situations, impose costs that exceed the value of
the benefits to be gained. In contrast, efficient policies will maximize
positive net benefits, defined as total benefits minus total costs. 110
Other criteria, such as the distribution of costs and benefits of regulation
across society, could also be used to measure the quality of rulemaking. ll1
Overall, the goal of improving regulatory policy through e-rulemaking
could be expressed in metrics that include:
• Benefits to society, such as reductions in risks or other
regulatory problems;
• Costs to society, in terms of the compliance and opportunity
costs associated with achieving the required regulatory benefits;
• Comparisons of costs and benefits, either in terms of cost-
effectiveness or efficiency; and
• Equity considerations related to the distribution of costs and
benefits.
Goal 3: Decrease Administrative Costs. Managing the rulemaking
process can also be costly and at times burdensome to regulatory agencies.
A third goal for e-rulemaking would be to decrease the administrative costs
associated with rulemaking, that is, to lower the costs that government
incurs in developing new rules. IT may· allow agencies to carry out
existing rulemaking responsibilities in less costly ways. For example, the
DOT has reported saving more than a million dollars in storage costs each
year from its investment in an online docket system.112
IT may also help agency managers better coordinate rulemaking staff
108. Efficiency can be conceived as either Pareta efficiency, which is achieved if no
person is made worse and at least one person is made better, or as Kaldor-Hicks efficiency,
which occurs if those who gain from a decision gain more in the aggregate than the losers
lose. See RICHARD A. POSNER, ECONOMIC ANALYSIS OF LAW 12-13 (6th'ed. 2003).
109. See generally COST-BENEFIT ANALYSIS: LEGAL, ECONOMIC, AND PHlLOSOPIDCAL
PERSPECTNES (Matthew D. Adler & Eric A. Posner eds., 2000); EDWARD M. GRAMLICH,
BENEFIT-COST At~ALYSIS OF GOVERNMENT PROGRAMS (1981).
110. Id
Ill. Cf ARTHUR M. OKUN, EQUALITY AND EFFICIENCY: THE BIG TRADEOFF (1975).
112. See Eisner, supra note 47.
2004] INFORMATION TECHNOLOGY AND THE REGULATORY PROCESS 377
and other resources. For example, a docketing system that tracks each rule
may provide information to managers about common procedural
bottlenecks, perhaps suggesting areas where staffing levels should be
adjusted in order to reduce delays.l13 Information systems may also be
used to evaluate the performance of rulemaking staff, improve
communication across the agency and with the OMB, and allow
enforcement offices to monitor new rules proactively and plan compliance
strategies accordingly.
Finally, IT may help administrators with reviewing and responding to
public comments. At present, agencies sometimes will delegate the task of
analyzing public comments in major rulemakings to private contractors,
some of whom will physically cut and paste hard copies of the comments in
order to sort them into manageable categories. IT may provide superior
and less costly methods of analyzing comments, identifying different issues
and opinions expressed in them, and even perhaps providing automatic .
. f h 114summanes 0 tern.
Possible metrics that reflect the broader goal of reducing administrative
costs could include:
• Amount of time it takes to develop a rule, from initial
consideration to final rule;
• Number of staff members (or full-time equivalents) used; and
• Budgetary costs related to rulemaking.
Goal 4: Increase Regulatory Compliance. A final goal of e-rulemaking
could be to increase compliance with the rules agencies promulgate.
Regulation is designed to achieve social goals by bringing the behavior of
businesses and individuals into alignment with the law. To the extent that
IT can help increase compliance with rules, it can help in achieving the
underlying social goals that the rules are intended to serve.
Of course, if those targeted by regulation do not know about or
understand the rules that apply to them, compliance will be at best
something that is hit or miss. Perhaps some actors will comply for reasons
unrelated to the rules, but many undoubtedly will not. So the first step in
increasing compliance will be to increase awareness and understanding of
regulations. 115 Compliance assistance systems may make it easier for
businesses to identify rules that apply to them. For example, even though a
small print shop may be unable to afford to hire an attorney, the owner or
113. See id.
114. See Brandon & Carlitz, supra note 3, at 1452.
115. See generally DOROTIiY THORNTON ET AL., CTR. FOR THE STUDY OF LAW AND SOC.
JURISPRUDENCE & SOC. POLICY PROGRAM, GENERAL DETERRENCE AND CORPORATE
ENVIRONMENTAL BEHAVIOR, at http://repositories.cdlib.org/csls/fwpI16.
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shop manager could more easily use a software package that asks a series
of questions about the shop's operations and then provides information
about what health and safety rules apply to the facility. H6
In addition to knowing which rules apply, regulated entities also need to
understand exactly what to do in order to comply with the rules.
Unfortunately, the rules in the Code ofFederal Regulations do not always
provide clarity and simplicity for non-legal professionals to follow. The
same kind of compliance assistance system that could help the small
business identify rules to follow could also translate those rules into plain
English (or another language) and provide easy-to-follow information
about what the facility needs to do to comply with the applicable
1 · 117regu atlOns.
The possible metrics for the goal of increasing compliance include:
• Level of knowledge of rule and what it requires with the
regulated sector, or
• Extent of compliance with rule
Relationships and Tradeoffs Among Goals. Any consideration of the
goals for e-rulemaking should fIrst take into account whose goals they are.
Different users will have different goals. For e-rulemaking, the users will
be a highly diverse lot, including those who work within various agency
offices, Congress, the White House, regulated firms and trade associations,
nongovernmental organizations, citizens, academic researchers, and
professional organizations. Goals are likely to vary depending on who are
the primary users of any new technology in the rulemaking process.
Moreover, the users may have goals and priorities different from those held
by the funders of these new technologies or others who otherwise oversee
the users.
Designers and decision makers also need to recognize that some
information technologies will be better suited for some goals rather than for
others. E-rulemaking is not a single strategy, but a general term .that
encompasses many different types of tools and procedures that rely upon
IT. Some tools will be better suited for achieving certain goals than others.
For example, issuing rules in software format rather than as conventional
116. On compliance assistance and regulation generally, see Shawn Kerrigan & Kincho
H. Law, Logic-Based Regulation Compliance Assistance, Int'l Conference on Artificial
Intelligence & Law (Edinburgh, UK June 24-28, 2003), at http://171.64.55.2:5/publications/
shawnkerrigan/ICAIL2003-kerrigan.pdf (discussing proposed REGNET regulation
assistance system that offers user-friendly technology for determining whether compliance
requirements are met). The system provides web links to regulations that are- referenced in
the compliance check. Integrated within the system is a mechanism that allows a number of
possible permutations of scenarios for users. Further, the system affords users the provision
of logs to maintain accurate records of compliance checks. See id.
117. Seeid.
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text-the so-called TurboTax® approach to rulemaking-might help with
compliance, but it probably would not by itself directly improve the
substance of the rules.
That said, many e-rulemaking efforts would likely have impacts on more
than one goal, sometimes even posing tradeoffs across different goals. For
instance, a TurboTax®-type rule might help with compliance, but it could
be more costly for the agency to produce. It might also raise concerns
about legitimacy because, as one workshop participant noted, a software
package may be less transparent and harder for the public or courts to
scrutinize than a traditional text-based rule.
Another example of a tradeoff might be when information technologies
increase the number of comments (a possible indicator of increased
democratic legitimacy), but in doing so they also increase the
administrative costs associated with rulemaking. 118 More comments may
correspond to more viewpoints, more concerns, and more conflicts or
issues that need resolution, thus potentially making the rulemaking process
take longer to complete. 119 Even if IT makes it easier to process the
information contained in a larger volume of comments, this information
could potentially make the decision calculus for the agency more complex
or uncertain, especially if the information submitted is internally
inconsistent. 120 Quite plausibly a tradeoff exists between the amount of
time needed to issue a rule and the rule's quality (or the level of satisfaction
with the rule, which may not necessarily equate with quality).121
Of course, the ideal situation would be to find information technologies
that resolved tradeoffs or minimized them. Recognizing that such tradeoffs
exist, though, will be the first step toward finding ways to overcome them.
Nevertheless, in many cases such tradeoffs will likely be irresolvable (at
least in the near term), so systems designers and agency decision makers
118. For a related argument on how high-volume participation can compromise
deliberation, see Jim Rossi, Participation Run Amok: The Costs of Mass Participation for
Deliberative Agency Decisionmaking, 92 Nw. U. L. REv. 173, 241-43 (1997). Direct citizen
participation in decision-making effectuates tangential issues of how particular bodies are to
be treated in terms of authority. See id. Further, to achieve "deliberative democracy"
limitations must be placed on public participation. See id.
119. See Beierle, supra note 101, at 14-15 (suggesting that increased public participation
may increase staff workload and create further delay). But see Brandon & Carlitz, supra
note 3, at 1452 (dismissing the idea that greater public participation in the rulemaking
process will "overwhelm agencies with citizen input" by pointing out the greater efficiency
provided by information technology).
120. See James K. Hammitt, Can More Information Increase Uncertainty?, CHANCE,
Summer 1995, at 15, 36 (concluding that in certain situations additional information may
actually complicate the decision making process by increasing, rather than decreasing, a
decisiofi maker's uncertainty).
121. See Cary Coglianese, Is Satisfaction Success? Evaluating Public Participation in
Regulatory Policy Making, in THE PROMISE AND PERFORMANCE OF ENVIRONMENTAL
CONFLICT RESOLUTION 69, 73-75, 82 (Rosemary O'Leary & Lisa B. Bingham eds., 2003)
(explaining why "satisfaction does not equate with" the quality of a regulatory decision).
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will need to make choices about priorities among the various goals for e-
rulemaking.
B. Technology Design Choices
Key choices about IT should be made in ways that advance e-
rulemaking's main goals. Participants at the Regulatory Policy Program's
e-rulemaking workshops highlighted a variety of design choices, such as
those about flexibility, accuracy, security, and other characteristics or
dimensions of IT systems. Making choices about these various dimensions
will depend on the desired goals of e-rulemaking and the needs and
capabilities of system users. Some of the design choices noted during the
workshop included:
1. Degree ofUniformity. The performance of IT systems can be greatly
enhanced when they rely on uniform lexicons, data structures, and training
materials. If uniformity is not imposed on these systems, then they need to
be designed in ways that allow them to adapt to differences in terminology
and needs across different rulemaking proceedings or different agencies.
Some participants argued that uniformity across government. is crucial,
especially to help public users who work with multiple agencies. Also,
uniform systems may better exploit economies of scale, though perhaps
with the negative effect of decreasing the innovation that decentralized
systems would foster. Others argued that non-uniform (adaptable) systems
will be more quickly developed and more easily configured to new
circumstances if they are designed to accommodate different user and
agency needs, particularly the distinct uses of technical language found
across different regulatory areas. Advocates of smaller, more modular
packages suggested that systems could eventually "learn on their own" by
adapting system ontologies or lexicons based on the texts that they process.
2. Degree of Complexity. Systems can be structured in complex ways
that mirror the complexity of regulatory issues and processes, or they can
be built on more simple models. In addition, the system interface can be
either complex or simple for users to interact with and understand.
3. Use ofMetadata. Metadata are descriptions of data. Systems can be
designed to search the data themselves or to search by metadata instead (or
sometimes to search by both).
4. Structure Definition. Who should define how systems are structured?
Systems can be structured in a manner determined by the agency's upper
management, or they can be structured by the users themselves and hence
customized to different uses and needs.
5. Scalability. Systems can be designed for different numbers of users
or different volumes of data. At what scale should e-rulemaking systems
be designed? Or should systems be designed so that their scale can vary
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depending on users' needs?
6. Privacy. Privacy issues arise in a number of contexts. One involves
the protection of confidential business information as it pertains to
rulemaking, a matter related to security issues. Another privacy concern
involves the treatment of public comments in on-line dockets. The DOT
currently creates an-on;...line list of commentators by name, while the EPA
does not. 122 Should the identities of individuals or organizations filing
comments be easily searchable in agency dockets?123
7. Security. Security typically is assured through access control,
restricting who gains access to information contained on agency systems.
But security could also be obtained through release control-or filtering
information as it leaves a system. One participant noted that release control
will be more effective than access control but is probably also more costly:
8. Accuracy. Especially with respect to information retrieval and text
summarization systems, accuracy will be a key issue. How accurate do
such systems need to be? Do systems need to be 100% accurate, or just as
accurate as an average human, or accurate to some other degree? Also, will
it be more important to avoid false positives or false negatives? No matter
how these questions are resolved, it will help increase trust in information
systems if they are designed to report their results together with an
indication of the confidence in them.
9. Human-Computer Interface. When designing IT systems to support
government rulemaking, numerous design choices will arise about how to
communicate information to users. This is a vast and complex issue, as
there is a large variety of input devices and output displays. If rulemaking
documents are to be accessible to the broadest possible audience, including
those with disabilities, users with older technologies, or just the average
person trying to wade through dense technical information, e-rulemaking
will pose significant challenges in terms of human-computer interface and
h· I d· 124grap lca eSlgn.
10. Public Outreach. Agencies can obtain comments from self-selected
commentators who take the time to contact the agency or they can seek out
comments from the public, such as through randomly selected surveys.125
122. Barbara H. Brandon, An Update on the E-Government Act and Electronic
Rulemaking, 29 ADMIN. & REG. L. NEWS 7,8 (2003).
123. See Brandon & Car1itz, supra note 3, at 1440; LUBBERS, supra note 83.
124. See generally HCI MODELS, THEORIES, AND FRAMEWORKS: TOWARD A
MULTIDISCIPLINARY SCIENCE (John M. Carroll ed., 2003).
125. See Peter M. Shane, Online Deliberation Tools and Electronic Rulemaking,
Presentation to John F. Kennedy School of Government Workshop on E-Ru1emaking (May
20, 2003), at http://www.ksg.harvard.edu/cbg/Conferences/rpprulemaking/ShaneDeliber-
ationTools.pdf (describing efforts to seek out public deliberation and comment by randomly
selecting participants for policy forums). For a discussion of possible administrative law
constraints on e-rulemaking, see LUBBERS, supra note 83.
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The current practice of opening up proposed rules for comment is reactive:
the agency issues a notice and waits for the public to submit comments.
The other approach, which may be made easier by IT, would be for the
agency to be proactive and reach out by contacting individuals and
soliciting their input. Furthermore, comments could be designed at varying
levels of interaction between government and other commentators-
ranging from the typical one-shot submission of comments to on-line
deliberations between commentators. Such deliberations could be either
moderated or unmoderated. 126
11. Structure of Public Input. A related choice is between open-
ended versus structured comments from the public. An agency could
structure input by providing a list of key issues from which commentators
can check specific boxes reflecting their preferences. Garnering structured
comments would probably make it easier to categorize and analyze them,
which may make them more helpful to agency, but open-ended comments
may fit better with the goal of democratic legitimacy. Of course, even if an
agency did seek structured comments, the system could also be designed to
allow commentators to override the structure and offer open-ended
responses instead of, or in addition to, structured responses. 127
12. System Costs. Different design choices will have different costs
associated with them and agencies will need to make decisions about how
much they would like to spend on the design and operation of IT.
Although this point may seem obvious, recognition of the financial
implications of design choices raises the more general point that e-
rulemaking must confront institutional challenges and constraints in
addition to technological ones.
C. Institutional Challenges and Constraints
Undoubtedly e-rulemaking will present significant and interesting
technological challenges in terms of semantic representation, human-
computer interface, privacy and security, and the adaptability of systems.
But workshop participants also recognized that to be successful, e-
rulemaking must also take into account a series of no less significant
institutional challenges. Systems that agencies cannot afford, or that do not
fit well with the needs or practices of agency officials, will likely prove to
be ineffective, no matter how technologically innovative they may be.
Successful e-rulemaking efforts will therefore need to integrate both
126. See Beierle, supra note 101, at 8, 16 (enumerating the possible formats of electronic
dialogues, including different styles of format, structure, levels of moderation, and interface
design).
127. See, IT & Management of Rulemaking, Presentation to John F. Kefmedy School of
Government Workshop on E-Rulemaking (Jan. 21, 2003), at http://www.ksg.harvard.edu/
cbg/Conferences/rpprulemaking/LiddyRapporteur.pdf.
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technological and institutional analysis, taking organizational needs and
constraints explicitly into account in designing information systems.
Workshop participants noted at least three specific institutional
constraints or challenges that will likely influence the incorporation of
information technologies into the rulemaking process. The first major
institutional challenge that workshop participants highlighted was the need
for cooperation both. within and across government agencies. Particularly
with efforts to build uniform or government-wide platforms, coordination
across agencies will be important but challenging. 128 Getting different
staffs, offices, and agencies to work together in designing a system
generates transaction costs and may reveal that participants have different,
perhaps even sometimes incompatible, preferences about the design and
performance of systems. This kind of cooperation is often not easy to
accomplish, even within the same agency. As a result, the implementation
of e-rulemaking may take longer if all systems need to be uniform and not
merely compatible. Seeking uniformity may also affect the quality of IT if
cooperation is achieved by designing systems to the lowest common
denominator.
The second institutional consideration participants noted was
organizational inertia. E-rulemaking may necessitate what some
participants called a cultural change within government agencies. Many
agency personnel have been doing what they are doing for quite some time,
without innovative forms of IT. As a result, many of them may fail to see
the advantages of e-rulemaking. Not only will training be essential when
new systems are introduced, but so will be ongoing technical support and a
management commitment to new technology. Participants predicted
resistance to new systems and a risk of atrophy over time. For example,
agency staff will have little incentive to favor systems that facilitate the
submission of additional comments, since this will mean additional work
for them and raise fears that opponents of a rulemaking could flood the
agency with comments. Similarly, agency staff can be expected to oppose
new docket management systems that allow agency managers to monitor
staff performance more closely. Ultimately, leadership from the top will be
important to the long-term sustainability of e-rulemaking, especially in
order to keep information systems up to date. 129 But even leadership will
be a challenge since the appointees who head agencies turn over frequently
and thus typically have a short-term focus.
128. See generally EUGENE BARDACH, GETTING AGENCIES TO WORK TOGETHER: THE
PRACTICE AND THEORY OF MANAGERIAL CRAFTSMANSHIP (1998) (analyzing the challenges
associated with inter-agency cooperation).
129. See Sheila Burke, Some Cautionary Notes on the "Virtual State", in
DEMOCRACY.COM?: GOVERNANCE IN A NETWORKED WORLD 163, 164 (Elaine Ciulla
Kamarck & Joseph S. Nye, Jr. eds., 1999).
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Workshop participants pointed to administrative law and existing
rulemaking procedures as a final institutional constraint. 130 At a minimum,
information systems will need to be designed so that they comport with
proper legal procedures. For example, security practices must be designed
to meet existing legal standards for protecting confidential business
information. 131 This may require that software be designed to allow agency
staff to redact portions of documents electronically before placing them in
agency dockets. In addition, information systems win need to adapt to
changes in legal procedures. If new procedural requirements are added to
the rulemaking process, such as adding steps or requiring new analysis,
then information systems will need to be able to accommodate these
changes.
Still more challenging is the question of whether law itself should
change in light of the capabilities of new information technologies. 132 For
example, at the present time, many agencies document so-called ex parte
conversations, i.e., conversations with outside interests, by drafting
memoranda summarizing these conversations arid submitting them to the
rulemaking docket. Digital technologies would make it increasingly easy
to record such ex parte communications digitally and then upload the audio
file to the on-line docket. 133 We are living in an era where such "ultra-
transparency" to the governmental process is now possible. Is it also
desirable?
A further question about the role of agency expertise can be raised by the
ease with which agencies will be able to solicit public comment. Much of
administrative law is still based on deference to agency expertise, and
agencies are charged with carrying out their congressional mandates in
ways that comport with their expert judgments about what best serves the
public interest. But when IT now makes it possible for hundreds of
130. For a discussion of possible administrative law constraints on e-rulemaking, see
LUBBERS, supra note 83.
131. For examples of a few regulations applicable to the handling of confidential
business information, see Department of Agriculture, Handling Information from a Private
Business, 7 C.F.R. § 1.12 (2003) (instructing USDA staff on whether to release information
submitted by a private business); Environmental Protection Agency, Confidentiality of
Business Information, 40 C.F.R. subpt. B (2003) (establishing procedures the EPA must
follow when disclosing confidential business information); National Highway Traffic Safety
Administration, Confidential Business Information, 49 C.F.R. § 512.1-10 (2003) (detailing
rules for NHTSA officials to apply when deciding whether information qualifies as
confidential).
132. See, e.g., James T. O'Reilly, Let's Abandon Regulatory Creationism: The Case for
Access to Draft Agency Rules, 28 ADMIN. & REG. L. NEWS 4, 4 (2003) (proposing additional
transparency in rulemaking through the disclosure of agency rulemaking drafts--documents
that are currently confidential and exempt from the Freedom of Information Act).
133. See Coglianese, supra note 87, at 9-10 (envisioning the possibility of requiring
agencies to record digitally all ex parte communications and make them available on-line so
members of the public will be able to click on an audio file to hear the conversations that
transpired).
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thousands of citizens to submit comments on a proposed rule, undoubtedly
some observers of the rulemaking process will wonder if it is time to
reexamine the role of democratic responsiveness in rulemaking. 134 Perhaps
courts will come to view legislative policy making by agencies as more like
legislative policy making by the Congress. If nothing else) perhaps judges
will expect agencies to give stronger justifications for decisions that run
contrary to overwhelming expressions ofpublic preferences.
E-rulemaking raises important questions about the future of
administrative law. Moving forward to craft effective e-rulemaking will
require careful consideration of these and other institutional issues, in
addition to addressing important issues of technological design. Although
choices about system design should be guided by decision makers' goals
for e-rulemaking, achieving these goals will also require that designers and
decision makers work within or overcome a series of constraints. Some of
these constraints will undoubtedly be technological ones, but participants
suggested that the technological constraints may prove easier to overcome
than the institutional ones. As a result, effective change in this area will be
enhanced by a robust agenda for research on both technology and
institutions, as well as on the relationships between the two.
III. DIRECTIONS .FOR FUTURE RESEARCH
In the short-term, agencies have available to them a variety of
technologies that stand ready to use in rulemaking, as soon as institutional
barriers to their widespread adoption can be overcome. These near-term
technologies will build upon the existing rulemaking process, providing
greater access and transparency to the work of regulatory agencies. But in
the medium to longer terms, e-rulemaking has the potential to go well
beyond just digitizing the current process. With the appropriate
institutional adoption of innovations in technology, some aspects of the
rulemaking process could be improved significantly, if not redesigned
altogether. Some workshop participants predicted revolutionary changes
over the long term with the development of new technologies. 135
In order to tap e-rulemaking's fullest possible potential, research will be
needed from across a variety of disciplines, including computer sciences,
law, economics, political science, and organizational theory. This final
Part offers guidance for cross-disciplinary research aimed at making
134. But see Randolph J. May, Under Pressure?: Campaign-style Tactics Are the Wrong
Way to Influence Agency Decisions, LEGAL TIMES, July 7, 2003, at 44-45 (arguing in favor
of agency expertise over an expanded emphasis on public participation).
135. One administrative law scholar has even predicted that information technology will
"change everything" when it comes to administrative rulemaking. See Johnson, supra note
3, at 320 (suggesting that "[t]he Internet could be used to revolutionize each step of the
process that agencies must follow").
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medium- and long-term impacts on e-rulemaking. It presents a policy
analytic framework for organizing future research, highlights the different
functional aspects of rulemaking deserving of research, and outlines a
series of research questions raised by workshop participants. With
coordinated input from both informational and institutional disciplines,
researchers will be able to contribute to the development of more effective
technological solutions and better assess the impact that digital tools have
on agency rulemaking.
A. Policy Analysis Framework
The ultimate test for e-rulemaking will be whether it improves either the
substance or process of rulemaking (or both). Since IT offers potential
solutions to problems with rulemaking, research will be needed to
determine the extent to which IT actually mitigates these problems or
advances the goals of those who implement it. Previous sections of this
article have highlighted some of the problems with rulemaking and have
articulated different goals for e-rulemaking. 136 In this section, rulemaking
problems and e-rulemaking solutions are organized within the framework
of policy analysis or evaluation. This framework is intended to illuminate
the different roles for institutional and informational research in finding
ways to improve government rulemaking.
The conventional approach to policy analysis begins by specifying and
studying problems. 137 With respect to rulemaking, as noted in Part I of this
article, observers have variously defined the problems as ones of
inefficiency, delays, lack of democratic responsiveness, or incomplete
compliance. 138 Merely stating that a problem exists, however, is but the
first step in policy analysis. The researcher next defines the problem as
precisely as possible, measures the extent of the problem, and identifies
trends in the problem. 139 Is the problem getting worse or better? Must
importantly, the researcher examines the causes of the problem because
knowing the underlying causes will help in identifying solutions.
By understanding the problem better, the policy analyst is able to specify
criteria by which alternative solutions to the problem can be assessed. 140
136. See supra Part II.A.
137. See EDITH STOKEY & RICHARD ZECKHAUSER, A PRIMER FOR POLlCY ANALYSIS 3
(1978) (approaching policy analysis by first identifying goals); DAVID L. WEIMER & AIDAN
R. VINING, POLICY ANALYSIS: CONCEPTS AND PRACTICE 258 (3d ed. 1999) (noting that
policy analysis begins with "problem analysis"). .
138. See supra notes 37-39 and accompanying text (reviewing different critiques of
rulemaking).
139. See STOKEY & ZECKHAUSER, supra note 137, at 5-6; WEIMER & VINING, supra note
137, at 264; EUGENE BARDACH, A PRACTICAL GUIDE FOR POLICY ANALYSIS: THE EIGHTFOLD
PATH TO MORE EFFECTIVE PROBLEM SOLVING 1-4 (2000).
140. See generally STOKEY & ZECKHAUSER, supra note 137, at 22-27; WEIMER &
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Some of these criteria will relate directly to the problem, such as by
selecting metrics to determine how well a particular solution reduces the
problem. 141 Other criteria will relate to constraints on decision makers or
organizations. 142 In the rulemaking context, for example, solutions that
might improve regulatory compliance will also impose administrative costs
on agencies. Decision makers need to reduce the problem of
noncompliance (or any other problem) within their financial constraints.
Analysists should therefore assess alternative solutions along a number of
dimensions, such as the impact on the problem as well as on factors such as
administrative costs or legal feasibility. In selecting criteria, e-rnlemaking-
researchers will be able to draw on goals and metrics such as those
discussed earlier in this article.
After analyzing the problem and selecting criteria, the next step is to
identify alternative solutions.143 Policy analysis compares alternatives, of
which at least two always exist: (1) the status quo, and (2) something that
would change the status quO. 144 No matter how many alternative solutions
are considered, the status quo (or the "do nothing" option) is always
included as the benchmark against which the alternatives are compared.
Often there will be several alternative ways of changing the status quo that
the researcher will want to consider. E-rulemaking encompasses a broad
range of applications of IT, each of which can have different design choices
embedded within them. 145 Each relevant type and design of IT can. be
considered as a separate solution.
The analysis of the solutions consists of assessing each of the alternative
solutions against all of the relevant criteria. How well do each of them
solve the problem and avoid the constraints? If solutions have yet to be
implemented, this analysis becomes prospective and must be based on
forecasts or inferences drawn from other comparable settings. If solutions
have been implemented, then the analysis can consist of empirical study of
their effects, comparing each of these results with the status quo or with the
effects of other alternatives. 146
On the basis of the analysis, a recommendation or decision can be made
whether to implement or continue implementing the solution. In many
cases, there will be tradeoffs to be made across criteria. In other words,
VINING, supra note 137, at 276-78; BARDACH, supra note 139, at 12-13, 19c27.
141. See supra Part II.A.
142. See STOKEY & ZECKHAUSER, supra note 137, at 178 (acknowledging that constraints
must not be ignored when contemplating solutions to a complex problem).
143. See id. at 22-23; WEIMER & VINING, supra note 137, at 278-82; BARDACH, supra
note 139, at 12-17.
144. See Coglianese, supra note 104, at 1116.
145. See supra Part II.B.
146. See Coglianese, supra note 104, at 1115-17 (explaining basic methods for
conducting empirical analysis ofpublic policy or process design).
I
j
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some solutions may solve one problem well, but create new problems of
their own, or may cost more than other solutions. Choices will still need to
be made, but they will be choices informed by a clearer understanding of
the impacts of different options among the relevant criteria. 147
The purpose of this overview of policy analysis is not to suggest that all
research on e-rulemaking ought to be approached as policy analytic
research. Rather, it is to provide an overarching framework for integrating
the contributions of various disciplines----eomputer sciences, social
sciences, and the law-in the advancement of e-rulemaking. Research
from each discipline contributes in different ways to different parts of the
policy analysis framework.
Social scientists seek to understand organizational and individual
behavior in the rulemaking context. 148 Their research on the rulemaking
process provides a better basis for understanding problems and their causes.
It also provides a baseline understanding of the status quo.
In contrast, the information sciences are particularly useful in identifying
possible solutions. The innovative technologies developed by information
scientists make up the alternative solutions that merit assessment for
effectiveness.
Both types of research will be needed to support future decision making
on e-rulemaking. Social science research, for example, will help inform
the work of information scientists by identifying and explaining the
underlying structure of information and decision making in the rulemaking
process. By uncovering the causes of slow or inefficient decision making,
social scientists also contribute insights that will enable information
scientists to design systems that can address these causes and better meet
users' needs.
In addition to the contributions made by the social and computer
sciences, legal research will contribute to a better understanding of the
constraints under which new technologies must operate. Administrative
law scholars can also identify legal innovations and procedural changes
that may complement or facilitate the application of innovations in IT. 149
These legal changes will themselves constitute alternative solutions
meriting their own evaluation.
Finally, all disciplines can contribute to and benefit from research on the
impacts of new technologies on the rulemaking process. Research that
147. See STOKEY & ZECKHAUSER, supra note 137, at 136; WEIMER & VINING, supra note
137, at 283-84,286; BARDACH, supra note 139, at 27-28.
148. See, e.g., Scott R. Furlong, Interest Group Influence on Rule Making, 29 ADMIN. &
SOC'y 325 (1997) (studying interest group influence on rulemaking); MARISSA MARTINO
GOLDEN, WHAT MOTIVATES BUREAUCRATS? POLITICS AND ADMINISTRATION DURING THE
REAGAN YEARS (2000) (examining the behavior and decisions of bureaucrats).
149. See LUBBERS, supra note 83.
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measures the effects of e-rulemaking will be relevant not only to decision
makers but also to researchers from across the disciplines. Information
scientists will want to know if their solutions have been effective and will
benefit from evaluation results in order to refme technologies or search for
new solutions. Social scientists and administrative law scholars will learn
how IT affects behaviors and outcomes in the rulemaking process.
Research from all disciplines will help in putting together the pieces of
the policy analytic puzzle. Should new technologies be 'applied to
rulemaking? Which ones? How should they be designed? What are the
appropriate criteria or metrics for evaluating the impact of e-rulemaking?
B. Functional Aspects ofRulemaking
E-rulemaking research can benefit not only from an analytic framework
for interdisciplinary research but also from a functional perspective on
rulemaking. Such a perspective considers the tasks that agency staff and
other users undertake in developing and implementing rules.
A functional perspective differs in some ways from the perspective that
social scientists and administrative law scholars typically offer of the
rulemaking process. The typical perspective portrays rulemaking in a
procedural manner, as a series of legal steps or hurdles that must be
cleared. ISO While e-rulemaking researchers do need to appreciate the
procedural steps of rulemaking, this is not the only way to conceptualize
. the rulemaking process. A functional account of rulemaking emphasizes
tasks instead of procedures or steps. These tasks are ones that agency staff
and other users must perform at a particular stage or at several stages of the
rulemaking process. Many workshop participants characterized future
research needs around different functional aspects of rulemaking.
Some of these functional aspects are closely related to a particular
procedural stage in rulemaking, while others cut across more than one
stage. The tasks that workshop participants highlighted and thought were
most likely to benefit from advanced IT include the following:
• Gathering information. To understand the extent of regulatory
problems and analyze different solutions, agency staff must
gather large quantities of information in the form of internal or
external studies and analyses of available data. Relevant
technologies include information retrieval, data and .text mining,
information extraction, summarization, and semantic analysis.
• Securing public input. Public input is another major source of
information for regulatory decision makers, so agencies need to
capture and analyze this input. Information technologies that
150. See supra notes 15, 25-27 and accompanying text (providing examples of
procedural steps in rulsemaking).
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facilitate digital deliberation will be relevant, as will text
classification and summarization technologies.
• Drafting rules. The process of Writing a rule can be laborious,
especially if it contains many parts or addresses complex
problems. In addition, writing a rule often involves, input from a
number of staff members from different professional backgrounds
(e.g., lawyers, engineers, economists, and enforcement staff).
Style-checking software, templates, and collaborative· drafting
tools are among the IT tools relevant to this task.
• Sharing information. An important part of rulemaking is sharing
information with the public and with others in different parts of
the government. Digital libraries, information retrieval, and
question and answering systems are possible tools for sharing
information.
• Securing compliance. One of the major tasks of any regulatory
agency is ensuring that regulated actors come into compliance.
Regulatory enforcement has traditionally served this role, but IT .
may be able to help too. Relevant technologies could include
regulatory conformance software or remote sensing technologies.
• Managing rulemaking. Managers within regulatory agencies
need to make strategic choices about which rules to develop and
how to allocate agency resources toward rulemaking. Relevant
technologies could include systems that track the development of
rules from inception through enforcement, as well as systems that
can be used to set priorities and make budgetary decisions.
For the most part, the functional aspects of rulemaking have remained
understudied. More research will therefore be useful for uncovering the
specific challenges regulatory officials face in addressing each of these
tasks. Another important area for research will be to determine whether
variation exists in these tasks. It seems likely that the functional tasks of
rulemaking will differ for different types of rules or agencies. If nothing
more, the relative difficulty of these tasks seems likely to vary from rule to
rule. Assuming this variation correlates with other identifiable features of
rulemaking, it should be possible to design systems that offer different
features designed to take such differences in tasks into account.
From the standpoint of evaluation, each different task can be viewed as a
type of a problem, for each is a problem that the staff responsible for
dealing with the task must solve. Correspondingly, the different types or
designs of relevant IT can be considered alternative solutions to these
problems. Research organized around the functional aspects of rulemaking
can assess how well different technological solutions' impact the
completion of the relevant task along various criteria, such as timeliness,
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expense, and effectiveness.
C. Research Directions in E-Rulemaking
Having recognized that research should assess the actual impacts of e-
rulemaking on problems and functions, participants in the Regulatory
Policy Program's workshops articulated a broad range of specific questions
that they believed future research should address. 151 The workshop
dialogues covered a wide-ranging but interconnected set ofresearch issues.
For purposes of presentation, through, the resulting ideas for future
research can be organized into four main categories: (1) developments in
IT; (2) agency management of rulemaking; (3) public involvement in the
rulemaking process; and (4) regulatory compliance.
1. Developments in IT. E-rulemaking raises a series of challenges for
research in the information sciences. 152 The long-term potential for e-
rulemaking will depend on adapting existing technologies to the
rulemaking process as well as on making more fundamental progress in
areas such as modeling, natural language processing, and human-computer
interface. Some specific research questions directed at developing new IT
applications include:
• How can general simulation and modeling packages-such as
ones designed to assist with economic analysis-be constructed
so they are useful to different regulatory agencies or for a variety
of regulatory issues?
• How can software be designed to perform automated checking of
rule documents for internal and external consistency?
• Can IT tools be designed to perform automated cross-indexing
and linking to related rules, docket records, and other relevant
documents?
• How can rulemaking systems be designed to be clear and easy-to-
use for· a variety of users, from agency specialists to ordinary
citizens?
• What structures and system designs will best facilitate clear and
effective communication of the complex policy and procedural
issues that characterize rulemaking?
151. Many of the research questions reported here also appear in Cary Coglianese,
Information Technology and Regulatory Policy: New Directions for Digital Government
Research, 22 Soc. SCI. COMPUTER REv. 85 (2004) (summarizing the discussion and research
agenda from the Regulatory Policy Program's e-rulemaking workshops).
152. See generally Hovy, supra note 71 (summarizing technological challenges posed by
mlemaking); Liddy, supra note 71 (listing thirty specific applications of technology that
may be able to improve thefuture of rulemaking). For a discussion of the possible impacts
of e-mlemaking on the public and governmental officials, see Coglianese, supra note 87, at
13-16. .,.
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• How can agencies structure technologies for public input that will
encourage more members of the public to participate more
meaningfully in the rulemaking process?
• What technologies can best support interactive dialogue between
the public and agency staff?
• How can IT tools be designed to help agency staff process and
analyze commentary and dialogue from the public? Can systems
be designed to categorize and summarize comments and generate
responses to them?
• What kinds of technologies can be used for question-and-answer
exchanges with the public? Can the technologies used by large
companies to answer on-line user questions help agencies provide
focused assistance to members of the public?
2. Agency Management of Rulemaking. IT can help in overcoming
certain management challenges associated with rulemaking, but it may also
create new management challenges of its own. IS3 The application of new
information technologies to the rulemaking process generates a series of
research questions for those interested in public management.
• What effects do information technologies have on agencies'
ability to gather more or better information required for writing
the rule? Does it enable rule-writers to conduct analyses or
perform functions more quickly or with greater quality?
• What degree of flexibility is needed in IT systems that support
rulemaking? Will structured systems help streamline the
production process for new rules or will it create more work to
adapt structured systems to meet contingencies related to each
rule?
• How do agency staff members perceive the benefits and costs of
information technologies in the rulemaking process?
• How does IT affect the decision making within regulatory
agencies? Does it change the relative influence that various
professional staffs have inside an agency? For example, could
lawyers lose influence over technical staff if IT systems made it
easier for non-lawyers to draft rules?
• What kinds of changes, if any, does e-rulemaking bring to the
relationships between regulatory agencies and other governmental
actors, such as staff in Congress or the OMB?
• What aspects of the organizational culture within agencies are
153. See generally JANE E. FOUNTAIN, BUILDING THE VIRTUAL STATE: INFORMATION
TECHNOLOGY AND INSTITUTIONAL CHANGE (2001) (discussing general, management
challenges that arise with the introduction of new information technology in government
agencies).
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relevant to e-rulemaking? How can agencies make the
organizational changes that might be needed in order to secure the
full benefits of e-rulemaking?
3. Public Involvement with Rulemaking. E-rulemaking can affect both
the internal management of regulatory agencies and the interaction between
agencies and the public. Indeed, the management of public input is itself
an important part of the strategic management of regulatory agencies~ if for
no reason other than th,at the rulemaking process is generally transparent to
the publIC and involves extensive participation by outside organizations. 154
Research on how IT affects public participation will be of interest to those
who study both public management and democratic politics. Some of the
more important questions for research will include:
• Does public awareness of the rulemaking process increase after
the introduction of new IT tools? Is this awareness increased
more for some segments of the public than others?
• Does IT increase the number of comments submitted on proposed'
rules? Does it change who comments? Does it change the nature
of the discourse? .
• How does the public respond to different types of communication
and deliberative technologies? How do different means of
obtaining public input-email, videoconferencing, chatroom-
perform according to different metrics?
• What does greater access of information do to media coverage?
Does it make it less or more relevant? Does it increase coverage
of regulatory issues? Does IT change the role for other
information brokers (e.g., lawyers, trade associations) in the
rulemaking process?
• Do comments have a different impact on agency decision making
when agencies use information retrieval software to analyze
comments than when they use staff or consultants to analyze
them?
• How do people "feel" after participating via these different
means? Do they feel differently about email than a written
comment, or about a videoconference than an in-person hearing?
• Does e-rulemaking affect the public's sense of legitimacy of
regulations? Does it reduce conflict or decrease the incidence of
litigation?
154. See generally MARK H. MOORE, CREATING PUBLIC VALUE: STRATEGIC
MANAGEMENT IN GOVERNMENT (1995) (discussing strategies for managing public input,
responding to public concerns, and maintaining government accountability).
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4. Regulatory Compliance. The final set of research questions that
participants raised concerns the role of IT in promoting regulatory
compliance. The point of making rules, after all, is to have them change
the behavior of those they regulate. Research can be directed toward
fmding ways for IT to promote regulatory compliance as well as
determining what impacts information technologies have on the behavior of
government enforcement staff and regulated firms. 155 Some of the
pertinent research questions include:
• How well can compliance assistance systems process users'
descriptions of their situations and then identify all the relevant
rules for users? Can effective systems be designed to help firms
identify their own compliance and non-compliance with rules?
• What are the most effective ways to communicate regulatory
requirements in compliance assistance software?
• How can systems best display or explain compliance to users,
especially with respect to regulatory issues that possess so-called
"gray areas"?
• How should compliance systems take enforcement discretion into
account? .
• What role can IT play in improving evaluations of regulations?
Can remote sensing technologies, for example, be used to link
changes in underlying conditions with regulatory changes?
• How can systems be designed to process data on regulatory
compliance in ways that will prove helpful for agency staffwhen
revising old rules or creating new ones?
CONCLUSION
Through the rulemaking process, government agencies set standards that
affect every major aspect of economic and social life in the United States.
The volume and impact of government regulations have grown
significantly over the past half-century, making ruIemaking one of the most
important vehicles for government policymaking today.156 As a result, any
proposal that promises to improve the rulemaking process by making it
more efficient, less burdensome, or more accountable merits careful
attention by both regulatory officials and policy researchers. E-rulemaking
is one such proposal.
155. See, e.g., Kerrigan & Law, supra note 116 (creating a regulatory compliance
assistance system that would facilitate greater understanding of and compliance with
complicated regulations).
156. See supra notes 1-2 and accompanying text (referring to the large number of
regulations promulgated every year); see also KERWIN, supra note 16, at xi (underscoring
the pervasiveness and impact of rulemaking on society).
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The term· e-rulemaking actually encompasses a broad range of
applications of IT to the rulemaking process. While some agencies are
beginning to make rulemaking documents available on the Internet, IT
could play a still more significant role. As participants in the Regulatory
Policy Program's e-rulemaking workshops suggested, application of IT in
the rulemaking process have considerable potential. Agencies may be able
to use new technologies to communicate more effectively with the public,
conduct more informed regulatory analyses, and implement rules more
quickly and efficiently.
Not only may digital technologies offer better ways for agencies to
complete existing tasks, but they also may lead to a significant redefmition
of the existing tasks and processes of rulemaking. For example, IT may
make it possible for agencies to be much more systematic about generating
widespread public deliberation over proposed rules, perhaps leading
rulemaking in the future to be driven more by public preferences than by
expert judgments.157 Whatever the merits of this or any other institutional
change, it is clear that maximizing e-rulemaking's potential will depend on
creating a good fit between information technologies and regulatory
institutions.
Research from across the information and social sciences will therefore
have much to offer to the development of e-rulemaking. Researchers
working across disciplines can help design information systems that better
meet the institutional routines and requirements of the rulemaking process.
They can also evaluate the impacts of IT on regulatory outcomes and
behaviors. 158 The effective use of IT promises to advance important goals,
such as improving regulatory decisions, enhancing democratic legitimacy,
decreasing administrative burdens, and increasing regulatory compliance.
But careful research will be needed in order to assess whether specific
applications of technology actually advance these goals.
This article has identified numerous ways that IT can be.used to try to
solve some of the problems associated with rulemaking. It has also
highlighted key avenues for future research on e-rulemaking. Through
coordinated efforts over the next decade, researchers should be able to
answer many of the significant questions posed in this article and help
bring about the development of more effective IT applications for
rulemaking. The e-rulemaking efforts made so far by the OMB and· a core
group of leading regulatory agencies represent important first steps,159 but
157. See supra notes 90-97 and accompanying text (discussing the goal of greater
democratic legitimacy for rulemaking).
158. For a discussion of the possible impacts of e-rulemaking on the public and on
government officials, see Coglianese, supra note 87, at 13-16.
159. See supra notes 43-68 and accompanying text (surveying the initial steps taken by
agencies to make greater use of the internet in rulemaking and agency procedures).
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sustained cooperation between these regulatory agencies and the research
community will be essential to take e-rulemaking into its next generation.
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